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CO-OPERATION IN SCIENTIFIC 
RESEARCH. 
HE principal part of all scientific discovery 
and research in past time has been the re- 
sult of private or individual work. Men of great 
originality and genius have struck out new lines 
of thought, or made epoch-making discoveries in 
moments of inspiration. Men of lesser originality, 
but. painstaking workers, have contributed to 
knowledge by careful measurements or patient 
observations. In many cases useful partnerships 
of two or three have been established, in which 
the members have shared the labour and each 
contributed something the other lacked. In the 
early days of research, when the means of in- 
vestigation in laboratories or apparatus were 
limited, only those who possessed in a high degree 
the capacity for discovery found or made oppor- 
tunity to carry on such work and secure publica- 
tion for it. At the present time, when laboratory 
accommodation is extensive and the numbers of 
the workers greatly multiplied, the difficulty is 
rather to find new subjects for research than the 
means wherewith to do it. 
The result of this is seen in an enormous in- 


crease in the amount of published scientific 


memoirs, and in the disconnected nature of 
much of it. The Proceedings of our learned 
societies, from the Royal Society downwards, and 
of the technical institutions as well, are a record 
of an ever-increasing number of papers on sub- 
jects, for the time being, attracting attention, but 
which are quite detached in their manner of deal- 
ing with it. Take, for example, such topics as 
radio-activity, electric waves or oscillations, 
ionisation of gases, wireless telegraphy, radiation, 
and many other popular fields of research, and 
consider the enormous number of papers describ- 
ing experiments on these subjects which have 
been published during the last twenty years. We 
have here the product of much arduous labour on 
the part of an army of scientific workers. Certain 
discoveries and papers stand out as landmarks 
and epoch-making. On the other hand, it is 
impossible to avoid asking the question whether 
much of the work of those who may perhaps be 
described as the privates and officers of lower 
rank in the scientific army could not have been 
made to yield more valuable results if it had been 
better co-ordinated and directed. 

In no class of work involving many workers 
can we dispense with organisation. An army is 
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not a collection of armed individuals. It is a 
machine in which each man is an element, with 
place and duty. An effective and successful com- 
mercial institution, such as a railway company, 
is a complicated organism, and not a multitude 
of persons, each playing for his own hand. The 
present method of conducting scientific research 
is a go-as-you-please method, in which each man 
does what his own inclinations suggest to him or 
the means at disposal allow him to do. It is 
perfectly certain that, as the result of this war, 
the British Empire will have forced upon it in all 
departments of activity, first, greater economy 
in the use of materials; secondly, greater effici- 
ency in the workers; and, thirdly, greater de- 
mand for value in the result. We have to get 
rid, in every department of work, whether politics, 
commerce, manufacture, or domestic life, of 
waste, inefficiency, and make-believe or valueless 
products. We have to get rid of them in scien- 
tific research as well. 

This can only be done by limiting the individual 
initiative and adopting greater and more carefully 
thought-out co-operation. It is well, therefore, to 
begin to consider the lines on which these reforms 
shall proceed. In the first place, they must begin 
at the fountain head. We must ask for greater 
effectiveness and more valuable results from the 
learned societies, because these represent the 
tendencies and ideals of the leaders of science. 
The Royal Society was originally founded to 
stimulate and encourage scientific investigation 
into natural phenomena, and its analogue in the 
technical realm, the Institution of Civil Engin- 
eers, to promote the utilisation of the forces and 
energies of nature for the use and benefit of man- 
kind. Whilst these great objects are undoubtedly 
assisted by the facilities offered by these societies 
for the publication of accounts of new knowledge 
‘or new achievements, one great purpose which 
perhaps they might much more adequately fulfil 
should be to point out and direct the forces and 
energies of research in new and useful channels. 

There is one way in which this might be done, 
and that is by carefully organised discussions on 
definite large problems and questions lying at the 
boundaries of our knowledge. The usefulness of 
the British Association meetings has been greatly 
increased of. late years by such general dis- 
cussions, as a result of much criticism by Sir 
William Tilden, Prof.°H. E. Armstrong, Sir 
Oliver Lodge, and others. 

Why, then, should not the Royal Society devote 
several meetings during the session to general 
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discussions, with careful prearrangement, having 
for their special object to elucidate the present 
state of knowledge on some particular subject, 
to define its unsolved problems, and suggest or 
indicate the most fruitful lines for future research 
and discovery? To such discussions eminent 
workers in the subject, even though not fellows, 
should be invited. The object should be to direct 
individual workers to lines of investigation con- 
verging in. certain useful directions. 

The example would then doubtless be followed 
by other societies; indeed, the Faraday Society 
has held several successful meetings of this kind. 
The function of such meetings should be to stimu- 
late the thoughts and originality of the adult in- 
vestigators, just as the teaching of a good teacher 
does for his students. Then, in the next place, 
valuable work might be done by the formation 
in these societies of committees of investigation, 
composed of small groups of members or fellows 
charged with the special duty of following out 
some particular line of experimental or theoretical 
work, and publishing the result as the joint work 
of the committee, and not of individual members 
of it. Such committees have often been formed 
and done much valuable work, and it suffices to 
mention the British Association Committee on 
Electrical Units to recall one of the most famous 
of them, and the Engineering Standards Com- 
mittees of the Institution of Civil Engineers. 

At the present time, members of learned socie- 
ties either sit and listen to abstracts of papers 
read by others or read one of their own, but they 
seldom, if ever, find the opportunity of joining 
hands in a piece of joint work to which all would 
contribute an effective share. There are many 
fields of investigation in which the work of the 
mathematician, the physicist, the chemist, and 
perhaps the engineer could be united with great 
advantage, and far more valuable work done if 
each member of the partnership were to play for 
the team than simply for his own hand. 

The mathematician is apt to direct his atten- 
tion too much to problems in which the technique 
ot his science is involved, and too little to the 
function of co-operating with experimental re- 
search in bringing us to fresh discovery. In 
like manner, the experimentalist may have his 
skill more rewarded if directed by the guidance 
of the mathematician, who can point out to him 
the best direction in which it can be utilised. 

No doubt such co-operative work requires an 
amount of. self-suppression which is not widely 
distributed, but it is what every public-school boy 
exhibits who plays cricket or football for his 
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house and not for himself, or every soldier or 
sailor who puts “The Service” before everything 
concerning his own life and interests. Then the 
same thing applies to commercial research. 
Every British manufacturer who affords himself 
some small degree of scientific research in ‘his 
business is anxious, before all things, to keep his 
difficulties and knowledge to himself. If he could 
be induced to see that his real foes are, not his 
own kindred, but the highly organised German 
manufacturers, perhaps he might be inclined to 
listen to suggestions for co-operative research 
maintained by common effort in the common 
interest. There are in all manufactures scientific 
problems which all concerned are interested in 
solving. These could probably be better dealt 
with by a strong and highly competent scientific 
staff maintained in common than by insufficient 
individual effort. 

In this matter, however, we work in a vicious 
circle. Until the manufacturers recognise that 
sufficient inducement must be offered to the 
highest scientific ability to enter commercial 
service, the best men will not take up the work, 
and until such highly trained men with initiative 
are proved to be available, the manufacturers are 
sceptical as to the advantages of scientific assist- 
ance. Nevertheless, the supply will create the 
demand, and it is the duty of the universities and 
technical colleges to see that the training they pro- 
vide turns out first-class, and not only second- 
class, men. 

The Advisory Council concerned with the 
Organisation and Development of Scientific 
and Industrial Research should have all these 
matters in review. We stand at the entrance 
to a new era in the life of the world, and it is 
imperative that we should all look the facts fairly 
in the face, and realise that we have to attain in 
every department of national life a higher effici- 
ency and more effective service for the common 
good. 


SCIENCE AND ART OF ILLUSTRATION. 

The Essentials of Illustration: a Practical Guide 
to the Reproduction of Drawings and Photo- 
graphs for the Use of Scientists and Others. By 

T. G. Hill. Pp. xii+91. (London: W. Wesley 

and Son, 1915.) Price 1os. net. 

F too little importance has been hitherto 
| attached by the writers of scientific books 
to the way in which they have been illustrated, it 
is due to various causes, not the least of which is 
the want of guidance as to the manner in which 
pictorial illustrations are produced. Want of skill 
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in draughtsmanship, and want of artistic percep-' 


tion, in the selection or arrangement of subjects, 
no doubt account for some of the shortcomings 
of illustrated scientific works. But beyond these 
causes there exists a third, unfamiliarity with the 
technical processes employed in the manufacture 
and printing of illustrations of different kinds. 
Drawings made with the pencil, the pen, or the 
brush require each of them a different treatment 
from that which is appropriate for photographs. 
The arts of copper-plate etching, of dry-point 
etching, of mezzotint, of wood-engraving, steel- 
engraving, lithography, and aquatint are each 
marked out for special preferences in particular 
cases.. In the case of photographic reproduc- 
tion the processes of photogravure, collotype, 
half-tone block making and line block making 
have each their own particular advantages; some 
are better for one subject, or for one kind of book, 
and others for other subjects or books. And this 
quite apart from any of the more complicated 
questions of reproduction in colour. 

The volume before us is a brave and not unsuc- 
cessful attempt to guide the scientific writer, and 
to put into his hands a manual which in clear and 
simple language reviews the various means by 
which book illustrations are made, whether by 
hand or by camera, and converted into printed 
pictures. The author, whe is a professed botanist 
and an accomplished artist to boot, possesses a 
wide acquaintance with the art of book illustra- 
tion, and his references to leading works in which 
the pictures are produced in different ways are 
copious and appropriate. ~ He is as much at home 
with the delightful wood-cuts of the old herbals 
of Fuchsius and Matthiolus as with the hand- 
coloured copper-plate engravings of Sowerby or 
the plates in the Philosophical Transactions. But 
for scientific workers other than botanists it will 
be tantalising to find that for examples of different 
kinds of illustration a majority of the references 
are to the volumes of botanical serials or to inac- 
cessible and obscure botanical monographs. The 
abundance of excellent illustrations, nearly all 
original, including twelve plates and thirty-eight 
text-figures, goes far to atone for this defect. 

Our author discusses his subject under the three 
headings of intaglio printing, plane surface print- 
ing, and relief printing. He deals with the first 
section in eleven pages, in which brief compass 
he includes technical descriptions of the processes 
of line engraving, etching, soft-ground etching, 
mezzotint, and photogravure. The instructions 
are too brief to be taken as working guides for 
the practice of the respective arts, but may serve 
to enable intelligent readers to recognise the pro- 
cess by which any particular illustration has been 
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produced. Under the title of “Plane Surface 
Printing,” a large amount of space is rightly 
devoted to lithography, though for the successful 
employment of this process a degree of crafts- 
manship is necessary to which few scientific book- 
writers can ever attain. Chromolithography is 
dismissed very briefly, as are photolithographic 
processes also; while more attention is given to 
collotype, a process which except in the hands of 
professional craftsmen is seldom satisfactory. 
Under the heading of “Relief Printing” are 
grouped the topics of wood-cutting and wood- 
engraving (of which arts the author wisely omits 
all technical instructions), the half-tone photo- 
mechanical process, the half-tone three-colour pro- 
cess, the production of photomechanical line- 
blocks, and the swelled-gelatine process. The 
survey is not quite comprehensive; it does not 
include the useful, if little used, process called 
“monotype” or “electrotint,” which is one of the 
easiest for amateurs. It does not mention the 
excellent tungstate of lead process for line-blocks 
used by Messrs. Walker and Boutall. Neither 
does the author refer to the use of a process, 
common in the production of postage-stamps, of 
surface-printing transferred from an original that 
was engraved on copper or steel. 

Probably the most useful parts of the work will 
be the passages intercalated between the descrip- 
tive matter, in which the author gives admirable 
advice to the writers of scientific papers on the 
preparation of their illustrations, on methods of 
drawing for reproduction, whether of line-dia- 
grams, or of microscopic details, of maps, or of 
graphs. He advises, on the whole, against the 
use of separate plates, and is in favour of illustra- 
tions incorporated in the text, and therefore 
printed from relief-blocks. Some of the sugges- 
tions about spacing out figures on a plate or 
avoiding the abomination of glazed paper, are, 
if rather naive, decidedly apposite. By way of 
affording comparison between results of rival 
methods three plates are given, produced from 
the same photographic negative (a salt-marsh in 
Brittany) in photogravure, in collotype, and by 
half-tone block respectively. All are excellent; 
but the half-tone block is remarkably good. 

The recommendations as to drawing for the 
purpose of reproduction are excellent, but the 
author should not call the art of “lettering” (so 
neglected by non-professional draughtsmen) by 
the name of “printing”; that is exactly what it 
is not. Very useful hints are given as to the aid 
to be derived by drawing in waterproof ink upon 
an ordinary photographic silver-print, which is 
then bleached out chemically (recipes given for the 
bleaching agent), leaving a useful line-drawing. 
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Very useful, too, are the remarks as to the stages, 
in the various processes, at which corrections may 
be made. We miss certain references which might 
be expected. There is no mention of the etched 
copper-plates of Hooke’s “ Micrographia ” (166s), 
with its celebrated enlargement of Pulex irritans ; 
or of the use of copper-plate etchings printed 
in the text as in many early books in 
science; or any reference to the great advan- 
tage (if properly printed) of wood-engraved line 
diagrams with lines and letterings cut in white 
against a black background, as in the “(CEuvres 
de Verdet,” admirably printed about 1870 at the 
Imprimerie Nationale of France. But the success 
of these last-named cuts depends essentially upon 
the quality of the ink used, a weak point with 
almost every English printing house, as William 
Morris discovered when he wished to produce the 
Kelmscott books. For some unknown reason 
English printers prefer a “grey” to a really fine 
black printing; and the ink they habitually use 
would be quite unsuitable for some of the finely- 
cut blocks which adorn certain recent German 
text-books of physics. The final chapter on rela- 
tive cost of blocks and plates is, in spite of some 
defective arithmetic, commendable. 

On page 67 the author makes the comment that 
drawings of microscopic details, usually produced 
by lithography, ought not to be so, “since the 
figures are necessarily divorced from the letter- 
press.” This is an entire blunder. One of the 
most satisfactory of modern text-books, the 
“Practical Pathology ” of Prof. G. Sims Wood- 
head, has more than a hundred exquisite illustra- 
tions, in two or three colours, printed in the text. 
The printing of this and other kindred books seems 
to be an enviable speciality of a firm of Edinburgh 
printers. 

A final word of praise must be given to the 
manner in which this book is itself produced. The 
typography is far above the average; and in 
respect of clear type, wide margins, and clean 
imposition is a credit to the press from which it 
issues. The omission of an index is an unpardon- 
able sin, for which the printer is not responsible. 

DF. Be 


ABORIGINAL INHABITANTS OF NEW- 
FOUNDLAND. 

The Beothucks or Red Indians, the Aboriginal 
Inhabitants of Newfoundland. By J. P. Howley. 
Pp. xx +348. (Cambridge: At the University 
Press, 1915.) 11. 1s. net. 


HE Beothucks described in this fine mono- 

graph, the result of the life-long devotion 

of Mr. Howley to, the investigation of this mys- 

terious tribe, are an ethnological puzzle, and, like 
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that of the Tasmanians, with the scanty material 
at our disposal it is practically insoluble. In the 
case of these two races we possess little material 
save some articles recovered from their graves or 
camps and the more or less vague and fragmentary 
accounts of untrained observers. 

The Beothucks were relentlessly attacked on 
two sides: by the Micmacs, an intrusive Algonkin 
race from the American mainland, and by the 
French and British hunters and fishers who began 
to visit Newfoundland when its valuable fisheries 
became known in Europe. 

As in the case of the Tasmanians, the last sur- 
vivor was a woman, who died in 1829. Before 
their final disappearance the conscience of the 
colonists had been aroused to the tragedy of the 
destruction of a friendless and generally inoffen- 
sive people. An institution for their protection 
was established, and expeditions were sent in 
search of the survivors, but without much result. 
One exploring party came into touch with them in 
1810, but owing to misunderstandings and some 
lack of intelligence on the part of the leaders, little 
was learned about them. We know that they 
lived in circular or octagonal huts with a fireplace 
in the centre, round which in a circle of pits the 
occupants sheltered themselves from the rigours 
of winter. They were a tall, robust people, 
dressed in skins, armed with bows and arrows, 
spears, and clubs. They did not, like the Indian 
tribes of the mainland, scalp their dead enemies; 
they cut off their heads and stuck them on poles. 
Of their religious beliefs we know little. They 
recognised a life after death, and that the spirit 
held some sort of communication with the sur- 
vivors, and they seem to have believed in some 
greater spirit, like the Manitou of the Indian 
tribes. They are said to have washed themselves 
only after the death of their wives, a rite pointing 
to some kind of belief that the ghost clung to its 
nearest relative. They used red ochre freely as 
an ornament. . 

It is difficult to decide their racial affinities. 
Some believe them to be connected with the Red 
Paint people of Maine. A wilder theory repre- 
sents them as the descendants of Scandinavian 
ancestors, but this is disposed of by their skull 
measurements and the scanty vocabularies which 
survive. They were probably not allied to their 
nearest neighbours, the Micmacs and the Eskimo, 
but they may have been a branch of the Algon- 
kins, modified in appearance and manners in their 
new environment. This migration from the main- 
land must have been early; otherwise their lan- 
guage would more closely resemble that of the 
continental tribes. 

It is easy to blame the early colonists for the 
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destruction of this tribe, but for this a heavier 
responsibility rests on the Micmacs. Mr. 
Howley’s book tells all that can now be dis- 
covered about them. Even if it shows lack of 
literary skill and in some places might have been 
with advantage abridged, it is an adequate record 
of a regrettable chapter in the history of the 
colony. In its format and _ illustrations. it is 
worthy of the traditions of the Cambridge Uni- 
versity Press. 





THE RESISTANCE OF SHIPS. 

Ship Form, Resistance, and Screw Propulsion. 
By G. S. Baker. Pp. vii+247. (London: 
Constable and Co., 1915.) Price 12s. 6d. net. 

HE author of this book is the superintendent 

of the William Froude experimental tank 

at the National Physical Laboratory, and it is 
with the results of model experiments in this and 





| design of propeller blades. 


middle body, work with which the author’s own 
investigations have been largely concerned. 
There is a useful chapter on the form and re- 
sistance of high-speed vessels of abnormal type, 
including hydroplanes and the floats of seaplanes, 
and a further chapter deals with the effect on 
resistance of varying depths of water and of re- 
striction in the waterway of narrow channels. 
The second portion of the book deals briefly 
with the various theories of the screw propeller ; 
with the elements of screw propulsion; and the 
Screw efficiency, 
with the allied questions of hull efficiency, wake 
deduction, and thrust deduction, are clearly ex- 
plained in a very satisfactory series of chapters. 
A chapter is devoted to a consideration of the 


| phenomenon of cavitation, and one to a brief 


| sketch of the main engine. 


other such tanks that the greater: part of the book | 


is concerned. 
in the book, it forms a valuable collection of 
collated data in ship form and resistance research, 
and from this point of view should be useful to 
the student of naval architecture and to the de- 
signer to whom the services of an experimental 
tank are available. Full reference has been made 
throughout to the work of Taylor, Biles, Froude, 
and Peabody. Such research results as the 
author considers to be of permanent value have 
been collected and analysed, and although 
opinions will differ as to the value of much of 
the great mass of matter which has been ignored, 
the book shows evidence of much care in sorting 
and examining published data. 

The book is divided into two sections, the first 
dealing with “Ship Form and Resistance,” and 
the second with “Screw Propulsion.” In the 
first and most successful part of the book, the 
theory of ship resistance, with its dependence on 
skin friction and on eddy and wave-making re- 
sistances, is first considered. The effect of form 
and of variations of form on these separate 
sources of resistance is considered in detail, and 
much attention has been paid to the analysis of 
experimental data bearing on this part of the 
work. Particular emphasis is laid on the import- 
ance of the “prismatic” or “longitudinal ” 
coefficient of a vessel, as opposed to its “block” 
coefficient. | Experiment clearly shows that the 
resistance of a ship, and more particularly the 
form of its resistance-speed curve, depends chiefly 
on the longitudinal distribution of its displace- 
ment. A large part of this first section of the 
book is devoted to the effects on resistance of 
varying lengths of entrance, run, and parallel 
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| main engine is very superficial. 





This forms the least 
satisfactory portion of the book. In the chapter 
on cavitation there is much loose definition and 
lack of precision, which will probably be rectified 
in any further edition, while the chapter on the 
The book would 
not suffer appreciably by the deletion of this 
section. The final chapter touches briefly on the 
tabulation, plotting, and analysis of measured- 
mile trials. 

The book as a whole is well arranged and has 
a good index. 


OUR BOOKSHELF. 


Elementary Lessons in Electricity and Mag- 
netism. By Prof. S. P. Thompson. New 
Edition. Pp. xvi+744. (London.: Macmillan 
and Co., Ltd., 1915.) Price 4s. 6d. 

Tuts well-known book has become almost a 
classic for those beginning the study of elec- 
tricity and magnetism. It is an encyclopedia 
of information’ on all things electrical. A new 
edition of a volume that attempts so much, in a 
science which develops so rapidly as electricity, 
must suffer many changes, and the new volume 
contains two interesting new chapters—one on 
wireless telegraphy, and the other on the modern 
conception of the electron. It is a tribute to Prof. 
Thompson’s skill as an expositor that he deals 
in a short chapter with such difficult problems as 
those involved in the consideration of the oscilla- 
tions in the coupled circuits of a high frequency 
oscillation transformer. The chapter on electrons 
is also a welcome addition. The author has 
managed to compress into a dozen pages as much 
information on this subject as is usually con- 
tained in books of much larger size. 

It is a matter for regret that Prof. Thompson 
has not stated Ohm’s law as it is generally 
understood at the present time. Ohm’s law as 
stated by Ohm, without the condition of unaltered 
physical properties, is not a law at all. In the 
text it is stated that the “resistance of a given 








2384 


NATURE 





{NOVEMBER II, I9I5 





conductor is, in fact, constant, so long as its 
physical properties are unaltered,” and this is 
the only meaning Ohm’s law can have if it is a 
law and not a statement without physical signi- 
ficance. But this is a small point to criticise 
where so much is excellent. 

It is as a historian and recorder that Prof. 
Thompson has earned the gratitude of electrical 
engineers and physicists as much as in any other 
direction; and from that aspect alone his “ Ele- 
mentary Lessons in Electricity and Magnetism ” 
is worth reading. 


Market Gardening. By Prof. F. L. Yeaw. 
Pp. vi+102z. (New York: John Wiley and 
Sons, Inc. ; London: Chapman and Hall, Ltd., 
1915.) Price 3s. 6d. net. 

Tuis little book is intended to serve not only as 

an elementary text-book of market gardening, 

but as an introduction to vegetable-growing in 
school and home gardens as well. 

To attempt to deal with so complex a subject 
within the space of 68 pages of bold type was 
heroic, and only an author well acquainted with 
his subject could have given so much trustworthy 
information in so small a space. We could wish 
that its admirable points had been still further 
elaborated for the use of beginners, who are 
assumed to know more of manual processes than 
is likely to be the case. 

Viewing it as an account of American market 
gardening, one is struck with the remarkable 
omissions concerning things which we believe, on 
this side of the Atlantic, to be of the first import- 
ance. Intercropping is illustrated by four excel- 
lent plates, but only once incidentally mentioned 
in the text; rotational and successional cropping 
are not mentioned at all. No help is given as to 
the selection of profitable varieties. The spade 
apparently finds no place even in the home garden, 
and many labour-saving devices, methods, and 
appliances well known here seem to be unknown 
there. Sub-irrigation is not mentioned, and only 
twenty-three crops are dealt with, whereas our 
market gardens accommodate nearly double that 
number (not including fruits and flowers). More 
notes upon the cost of raising crops, the returns 
to be expected, and the like, would have been 
valuable ; only here and there is this mentioned. 

P. } G 

The Student’s Handbook to the University and 
Colleges of Cambridge. Fourteenth edition. 
Revised to 30 June, 1915. Pp. zor. (Cam- 
bridge: At the University Press, 1915.) Price 
3s. net. 

THouGH the statements made in the handbook 

are not official, every care has been taken by 

reference to competent authorities to make them 
accurate. The temporary emergency legislation 
occasioned by the war is recorded in this new 
edition. This legislation refers, among other 


matters, to the allowance of terms and examina- 
tions to students on active service, and the modi- 
fication in their case of various fees; and also to the 
modification of certain examination regulations. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
Opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


The Origin of New Adaptive Characters. 


Tue author of the article in Nature of July is 
entitled ‘‘The Material Basis ot Evolution’? has mis- 
understood some of the chief bearings of my address 
entitled ‘‘ Origin of Single Characters as Observed in 
Fossil and Living Animals,’’? and I would regret to 
have certain passages in this well-intentioned review 
quoted as expressing my opinions. My address was 
based on researches carried on continuously since 1889 
on the actual modes of origin of single specific and 
generic characters as observed in several lines of 
mammalian descent (horses, rhinoceroses, and 
titanotheres) in which such characters can be traced 
from their beginnings to their final development with- 
out any break. The term numerical was used as a 
convenient designation for all characters which may 
be expressed in numbers and formulz, while the term 
proportional was used for such characters as may be 
expressed in indices and ratios. There is a clear 
genetic distinction between these two kinds of char- 
acters, for while changes of proportion, such as the 
reduction of the lateral digits of the feet of horses, 
gradually lead into changes which may be expressed 
numerically, such reduction-changes fall under laws 
which govern quantitative changes in general rather 
than laws which govern the origin of new characters. 

It is in the origins of new adaptive organs, such 
as the horn rudiments of the skull of mammals, that 
we observe another evolutionary principle in opera- 
tion, whereby descendants of the same ancestors give 
rise to similar numerical characters, both in near 
and remote lines of descent, while at the same time 
they may give rise to entirely dissimilar proportional 
characters. In other words, there is some principle 
of ancestral hereditary predisposition or control in the 
origin of many new numerical characters which we 
cannot at present understand or explain. Nor can we 
now explain the causes of the origin of proportional 
characters, because both the Lamarckian and the Dar- 
winian explanations fail in certain cases. The principle 
of ancestral predisposition also operates in the propor- 
tional evolution of nearly related lines of descent, 
although not in the remote lines. 

The distinction between numerical and proportional 
is further sustained by the fact that modern 
mammalogists, such as Miller and Osgood, in their 
systematic treatises on carnivores and rodents, employ 
either proportional or numerical characters in all their 
definitions; in practically all systematic treatises on 
the hard part of mammals this distinction is used in 
definition. Proportional characters are far more 
common than numerical. The observations of Osgood, 
moreover, which are on an unprecedented scale, em- 
bracing the examination of more than 27,000 speci- 
mens of Peromyscus, are in absolute accord with my 
results obtained in paleontology, namely, that there is 
a complete continuity (rather than discontinuity or 
saltation) in the origin of proportional characters and 
in the origin of several, if not all, of the numerical 
characters observed. 

As to the De Vries mutation hypothesis, it is ex- 


1 Presidential address before the Paleontological Society of America 
delivered in the Academy of Natural Scienoes of Philadelphia, December 31 


Be . . . 
2 Technically these terms are replaced by the designations ‘‘ rectigrada- 
tions " and ‘‘allometrons.”’ 
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pressly not stated in my address, as quoted by my 
reviewer, ‘‘that there is no evidence: whatever in sup- 
port of the theory that ‘species’ may arise from 
fortuitous, saltatory characters.’”’ No such sweeping 
statement is made; on the contrary, the much more 
guarded statement is made (p. 229) that, ‘‘I do not 
know of a single instance where a field observer in 
mammalogy or in paleontology has recorded a new 
saltation [i.e. mutation] character which is known .to 
be of any significance in the evolution of the race... . 
Saltation is, however, theoretically probable in certain 
numerical and meristic characters, such as _ super- 
numerary teeth and vertebre.”’ 

Nor has the reviewer understood my observations 
regarding the nature of species and genera. The 
Darwinian tradition as to the actual modes of evolu- 
tion of species, which is closely followed by De Vries 
and Bateson to-day, may be described as a ‘single 
character ’’ or ‘‘group character’’ doctrine, namely, 
that the evolution of species manifests itself suddenly 
in one character or group of characters; that when- 
ever such character or characters arise through in- 
dividual variation or through saltation, they may be 
fixed in the race by selection. This was one of the 
essential features of our former conception of evolu- 
tion, namely, that an organism advances now here, 
now there; it was drawn from ancient traditions about 
the nature of ‘‘species’’ entirely prior to the period of 
paleontological discovery of the actual modes of evolu- 
tion of animal forms. These date back to the discovery 
of mutation by the German paleontologist Waagen in 
1869, mutation in an entirely different sense from that 
of De Vries. Palzontology has now -demonstrated 
that we must abandon this “single character’? con- 
ception of evolution, because it proves that every 
organism is made up of an almost infinite number of 
characters, each of which is in a continuous state of 
movement, either originative, progressive, or retro- 
gressive. This is a law well observed and established 
through paleontology, for which at present we offer 
no theoretical explanation whatever. The ‘single 
characters” and ‘“‘group characters” of the older 
systematists and of Darwin are now seen to be those 
which, although part of a large general advance or 
retrogression, happen to be so conspicuous as to attract 
the eye of the zoologist. In my address this newly- 
discovered law of multiple-character evolution is shown 
to be entirely in accord with the theory of the “ unit- 
character”? constitution of the germ, which chiefly 
dates from Mendel’s discoveries. i 

In regard to natural selection, I am not convinced, 
as my reviewer states, ‘‘that all characters must run 
the gauntlet of selection.’’ On the other hand, I give 
it as my theoretic opinion (p. 239) that ‘‘ Selection is 
operating always upon the sum of all the movements, 
actions, and reactions of characters known as the 
organism and upon all single characters [which happen 
to be] of survival or elimination value.” 

Finally, I cannot lend the least shadow of assent, 
as my reviewer states I do, to the recent enunciation 
by Prof. Bateson that we may have to forgo the 
theory of addition of germinal determiners and sub- 
stitute a theory of evolution by loss of determiners. 
On the contrary, I expressly state that while 
palzontology offers the most positive testimony as 
to evolution by the loss of certain somatic characters, 
such as in the side digits of the horse (of which, by 
the way, most of the germinal determiners still per- 
sist), the law of incessant additions of new numerical 
and proportional characters such as transform the 
Eocene into the modern mammals certainly does not 
accord with Bateson’s metaphysical conception that 
this outward progress and development may represent 
an inward loss of germinal determiners. The defect 
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in Bateson’s reasoning arises from the fact that in 


his special field of investigation the new laws and 
principles established in palzontology are not observ- 
able at all. 

Of the three kinds of mammals mentioned above 
the group at present revealing the most complete and 
unbroken history is the titanothere family, which I 
have been engaged in monographing during the past 
fifteen years for the United States Geological Survey. 
The most significant result derived from the intensive 
study of the evolution of this family is the law of 
multiple-character evolution, namely, that evolution 
simultaneously progresses in every one of the in- 
numerable single characters of which an organism is 
composed. Each character possesses its own indivi- 
duality and separableness, each advances or lags 
behind according to its individual velocity, each sub- 
serves the general purpose of the entire organism 
through the uniting forces which we term correlation. 

While writing, I would like also to correct an 
erroneous impression, for which my present reviewer 
is not at all responsible, as to my viewpoint regarding 
Lamarckism. In 1889 I held that the reaction- 
inheritance hypothesis of Lamarck was the only ex- 
planation we have for such directive or orthogenetic 
tendencies in evolution as are displayed especially in 
the origin of characters which I have termed “ recti- 
gradations.’”’ I subsequently—with Baldwin and Lloyd 
Morgan—discovered the organic-selection principle 
and abandoned the reaction-inheritance interpretation 
when I observed that while it may explain certain 
orthogenetic tendencies, it is directly contrary to 
others. Thus I am to-day in no sense a Lamarckian. 

All that we can positively state at present is that 
the adaptive trend in the origin of new specific and 
generic characters is the resultant of the interactions 
of four sets of forces: germinal, environmental, 
ontogenetic, and selective, as expressed in the law of 
“‘tetraplasy.’”” We know that these “ actions,’’ to quote 
Newton’s phrase, are in continuous operation. We 
also know tbat in certain cases one or other of 
these four complexes of forces may be dominant, so 
that the visible changes which we observe in animals 
and plants may for a time be chiefly either ontogenic, 
or environmental, or germinal, or selective. But what 
may be the nature of the interactions between onto- 
genic, environmental, and selective forces on the germ- 
chromatin and the continuous origin of new adaptive 
characters in the germ-chromatin we have not as yet 
the most remote conception. 

Finally, the chief purpose of my address was to 
show the real.harmony which exists between the 
actual observations of palzontologists and of experi- 
mentalists and the distinctive principles which are 
most readily observed in these respective fields of 
research. Henry FairFIELD OSBORN. 

Columbia University, September 29. 


Pror. Osporn would have earned the gratitude of 
us all if he had produced some evidence in support of 
his assertion that ‘there is a clear genetic distinction 
between ‘ numerical’ and ‘ proportional’ characters.” 
We still maintain that this connection cannot be 
demonstrated. 

Neither can the reviewer admit that he has failed 
to understand Prof. Osborn’s observations regarding 
the nature of species and genera. In the first place, 
Prof. Osborn’s interpretation of the ‘“ Darwinian 
tradition,” which he emphasises in this protest, is 
inadmissible, since it involves the assumption that the 
evolution of species manifests itself suddenly “in one 
character or group of characters.’? From his context 
he implies that according to this “tradition ”’ a species, 
A, may give rise to species B, C, and D, each differ- 
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ing from the other in sharply-defined characters, 
which, being products of the germ-plasm, are trans- 
missible, though they may be eliminated by selection. 
He contrasts this view, which is not according to the 
Darwinian tradition as commonly accepted, with his 
own—which is entirely ‘‘ Darwinian ’’"—based on osteo- 
logical characters according to which the evolution of 
species is quite otherwise, demonstrating a condition 
of continuous development to be traced by means of, 
say, a horn or the cusp of a tooth; or, in other words, 
on ‘‘characters which happen to be so conspicuous as 
to attract the eye of the zoologist.” 

Having disposed of the Darwinian ‘‘tradition,”’ he 
proceeds to point out a more excellent way of inter- 
preting the mazes of evolution, and this by means of 
a “newly-discovered law of multiple-evolution ” derived 
from the discoveries of paleontology, which “ proves ”’ 
that ‘‘every organism is made up of an almost infinite 
number of characters, each of which is in a continuous 
state of movement, either originative, progressive, or 
retrogressive.”” But this idea of ‘ multiple-character 
evolution ” cannot fairly be said to be new. Further, if 
Prof. Osborn has independently arrived at this con- 
ception of evolution, he has done so through his own 
wide knowledge of living animals, and not entirely, as 
he seems to believe, through his brilliant discoveries 
in paleontology. Palzontology, in short, cannot be 
said to ‘‘prove” that every organism is made up of 
an infinite number of characters . . .’’ for palzonto- 
logy can ‘“‘prove’’ no more than can be attested by 
such skeletal and dermal structures as are capable of 
fossilisation. The characters furnished by musculature, 
viscera, ‘‘ behaviour,” and the ‘‘emotions,” for example, 
are all factors of evolution which can only be im- 
perfectly inferred, not demonstrated, by the palzonto- 
logist. 

In stating that Prof. Osborn could find ‘‘ no evidence 
whatever in support of the theory that species may 
arise from fortuitous, saltatory characters,’’ the re- 
viewer felt that he was accurately interpreting Prof. 
Osborn’s assurance that he did not “know of a single 
instance where the field observer in mammalogy or 
palzontology has recorded a new saltatorial character 
which is known to be of any significance to the race.” 
Prof. Osborn’s reference to teratological cases does 
not seem to help him. 

The reviewer frankly admits that he was wrong in 
suggesting that Prof. Osborn was to be regarded as 
in sympathy with the theory of evolution by loss of 
characters. THe REVIEWER. 





Simple Device for Controlling the Movements of 
Paramecia. 


EVERYONE who is concerned in the teaching of 
elementary zoology knows the great difficulty of so 
controlling the movements of Paramcecium that 
students can distinguish the essential features of its 
structure. Of all the methods adopted for this pur- 
pose of which I have hitherto heard, none has ever 
given me such successful results as one which I tried 
recently in this department as an experiment, and the 
advantages of which combine, simplicity with very 
great control over the animals. 

A small quantity of ordinary gum is painted on‘ a 
glass slide, and allowed to become nearly dry; a drop 
of water containing the Parameecia is then placed on 
the gum and covered in the ordinary way with a 
cover-glass. At first the gum will scarcely interfere 
with the movements of the animals at all, but within 
a few minutes, as the gum diffuses through the water, 
they will be seen to move more and more slowly, and 
ultimately they will be unable to move at all. Finally, 


the irritation caused by the gum will result in the 
discharge of the trichocysts. 
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This method of using the gum enables the student 
to observe the Parameccia at first in an almost normal 
condition, and afterwards to make a careful and de. 
tailed examination of them at his leisure. The normal 
shape and appearance are retained for a long time, 
even when the animal has become stationary, save that 
the gullet tends gradually to disappear, possibly 
through clogging with the gum. 

R. W. Haroip Row. 

Zoological Department, King’s College 

(University of London), November 8. 





MONUMENTS AND LIGHTNING. 


= liability of monuments to be struck by 
lightning is the subject of a recent memoir 
in the Atti della Pontificia Accademia dei Nuovi 
Lincei by Prof. Ignazio Galli. The occasion of 
this note was the destruction at Santamaria di 
Capua Vetere, in the province of Caserta, in Octo- 
ber, 1914, of a fine monument erected in 1895 in 
memory of the battle fought near to Volturno in 
1860. This monument of travertine marble, about 
95 feet high, consisted of a stately column on a 
substantial pedestal, surmounted by a colossal 
bronze statue of Victory about 10 feet high, 
weighing 1500 pounds. This statue was fixed in 
the summit of the column by an iron rod which 
penetrated about half-way down the column. The 
monument stood in the quadrangle of the com- 
munal building, far from any high trees. During 
a violent thunderstorm about 2 a.m. a lightning 
stroke threw down the great bronze statue, and 
destroyed the upper half of the column. It is 
thought that the destruction might have been 
averted had an efficient metallic conductor con- 
nected the bottom of the iron rod to a damp 
stratum of soil. It is evident that an insulating 
mass of marble, many feet high, between a metal 
object and the earth affords no protection what- 
ever against a severe thunder-stroke. 

Prof. Galli takes occasion to refer to similar 
catastrophes which befell a column at Constan- 
tinople in the year 548, and another dedicated to 
Constantine the Great in the same city in the year 
t101. In Rome in the fourteenth century the 
column of Marcus Aurelius Antoninus was badly 
damaged at the top; and in the same century the 
statue of Trajan on the summit of the celebrated 
column of Trajan was likewise destroyed. Tacitus 
records how in the year 61 A.D. the Baths of Nero, 
erected scarcely one year before, were destroyed by 
lightning. More recent times have witnessed the 
destruction of the tower of the Castello of Milan 
(1521), that of Ivrea (1676), of San Nazaro at 
Brescia (1769), and of the fortress of the Lido at 
Venice (1808). In 1572 the flagstaff of the Castle 
of St. Angelo in Rome was destroyed, with the 
bronze statue of the Archangel Michael. Between 
the years 1606 and 1809 the basilica of St. Peter’s 
was struck, generally on the cross or the golden 
ball, at least twenty-two times. On the last occa- 
sion (1809) the Pope, Pius VII., had already 
begun preparations for fixing lightning conduc- 
tors. For more than a whole century these 
conductors have effectually preserved the struc- 
ture from damage. 
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PERSIA. 


“hage SYKES has long won a position of 
authority and distinction in Persian ques- 
tions by his travels and studies, including the 
well-known “Ten Thousand Miles in Persia,” an 
“ouvrage couronné” (by the Royal Geographical 
Society) more than ten years ago. But for many 
years he has cherished the idea of a Persian his- 
tory, only now fulfilled—the crown of his labours. 
Sir John Malcolm’s “History of Persia from the 
most Early Period to the Present Time ” appeared 
in 1815, and since that time no English Orientalist 
has attempted the same task on a similar, or 
adequate, scale. Sir Clements Markham’s useful 
“Sketch of the History of Persia” (1874) does not 
claim to come into the comparison—excellent as 
it is. Since Malcolm’s work, a century ago, the 
field of investigation has been transformed; mines 
of buried treasure have shown 
something more than “neglected 
agricultural land.” The cunei- 
form inscriptions have been de- 
ciphered; such records as_ the 
cylinder of Cyrus and the Behis- 
tun record of Darius have been 
discovered and interpreted; his- 
toric sites have been excavated; 
we have in a measure evoked the 
spirit of ancient Persia. The 
modern world is now in a position 
to understand to some degree the 
Persian side in the struggle with 
Hellas and with Rome, and to 
revise old notions, based exclu- 
sively upon Western information 
and Western views. Ancient 
Persia can no longer be treated 
as a mere barbaric despotism, 
which has contributed nothing to 
civilisation. 





from the rise of Cyrus to the death of Darius 
Hystaspes—as well as to that attractive and 
neglected subject of the Sasanid kingdom, where 
“Asiatic slaves” appear struggling so long and 
so successfully against the Far Eastern expansion 
of Rome. The whole subject of Zoroaster and 
fire worship is sympathetically treated, and one 
may learn much of Old Persian architecture, art, 
and poetry from these pages. 

In the Abbasid period of Muhammadan rule the 
author well develops the subject of Persian in- 
fluence—so notably revived, after a time of deep 
depression, by the overthrow of the Umayyads and 
the transference of the capital from Syrian 
Damascus to Baghdad on the Tigris. The reader 
may be referred to the forty-ninth, fiftieth, and 
fifty-fourth chapters : “ Persian Ascendancy in the 
Early Abbasid Period,” “The Golden Age of 
Islam,” and “Persian Literature before the 


ain. 
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Col. Sykes has special advan- 
tages from his close personal 
knowledge of so much of the 
ground; for twenty-one years he 
has lived in Persia; as a diplomatist, a soldier, a 
traveller, and a student he has seen the Middle 
East from various sides and penetrated many dis- 
guises. Peculiarly good, among many good 
things, are the geographical and topographical 
sections and references, such as the chapters that 
introduce the work (“Configuration, Climate,” 
etc.), and the constant elucidations of history 
through the personal wanderings and investiga- 
tions of the writer. Archeology and topography 
are well combined in the account of the great 
ruined sites of Achemenian and Sasanid Persia, 
and the history of culture is not forgotten in the 
sections given to Persian customs, language, 
letters, and art, in various periods. 

This book seems to give a fresh interest and 
value to the time of early Persian greatness— 


1“A History of Persia.” By Lieut.-Col. P. M. Sykes. Vol. i., pp. xxvi 
+544. Vol. ii., pp. xxii+565. (London: Macmillan and Co., Ltd., 1915.) 
Price sos. net, two volumes. 


NO. 2402, VOL. 96] 





$<» 
? 3 4 5cM. 


Fic. 1.—Gold model of Achzemenian chariot. (From “ Treasure of the Oxus.”) From “ A History 


ot Persia. 


’ 


Mongol Invasion,” some of the most interesting 
and valuable in this work. 

The Mongol Iikhanate of Persia, in its political 
history, might perhaps have been made more of 
(except for the reign of the ugly and glorious 
dwarf, Ghazan, which is fully appreciated); on 
the other hand, the survey of Persian literature 
and art under the Mongols is very useful. But no 
part of this history is more serviceable, for ‘none 
fills a more evident want, than the picture of the 
rise and fortunes of the new independent Shiite 
Persia, after the fall of the Timurids, in the six- 
teenth century. Of few parts of Persian story is it 
perhaps more difficult to gain really good informa- 
tion and criticism; of few parts is there more 
general ignorance. 

The illustrations, by themselves, are note- 
worthy, and place us under a debt to the author, 
who has furnished many from his own collections 
and photographs. Some excellent things come 
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from Hommaire de Hell’s “ Voyage en Turquie 
et en Perse,” Layard’s “ Nineveh,” J. de Morgan’s 
“Délégation en Perse,” Dieulafoy’s “ L’Acropole 
de Suse” and “L’Art antique de la Perse,” the 
“Treasure of the Oxus,” and Martin’s “ Miniature 
Painting in Persia”; Vereshchagin’s pictures of 
Russian Central Asia have also been laid under 
contribution; and the author’s industry and en- 
thusiasm have collected treasures from many other 
sources. Besides the headpieces of the chapters, 
reproducing early coins, seals, gems, medallions, 
vases, cylinders, inscriptions, armour, and scenes 
of war, chase, and agriculture, more than 160 
full-page designs, some in colour, are true illustra- 
tions of an admirable work. The seven maps are 
perhaps somewhat less pleasing and effective, 





Fic. 2.—Kupkan, the home of Imam Kuli. 


though mostly of good average merit; that of 
Central Asia, facing p. 84, vol. ii., leaves one 
cold; that showing the Persian provinces, under 
the Abbasids, vol. ii., p. 62, is perhaps the best. 
Some of the pictures (among which, of course, 
none are “fancy”) are of striking beauty, in- 
terest, or clearness: one might instance the 
“Ararat” of vol. i., p. 4, the “Friezes of the 
Archers,” and “Lions” at Susa, facing pp. 58 
and 194 in the same volume; the photographs of 
Bandar Abbas, Yazd, and Kirman, by H. R. 
Sykes, in vol. ii.; the specimen chariot of the 
First Persian Empire (i., 150), the tomb of 
Cyrus (i., 164), the captivity of Valerian in the 
hands of Shapur (i., 432), the tomb of Timur (ii., 
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214), and several of the author’s own photographs 
(e.g-y ii, 340, 342). 

It is perhaps open to criticism that so much 
space has been given to early Oriental matters 
before Cyrus, and that such deep digressions are 
sometimes made into external history of later time, 
well away from the main subject (see chaps. 4-7, 
20, 44-6). The comparative value of the great 
figures of the Persian stage may be sometimes 
overrated ; even Alexander of Macedon is perhaps 
a case of this. One could wish that Col. Sykes 
had given the Behistun inscription in full. In his 
picture of Zoroastrianism he scarcely seems to 
allow sufficiently for shadow as well as light, for 
readiness to persecute as well as for “good 
thoughts, good words, good deeds” (Humata, 


From ‘A History of Persia.” 


Hukhta, Hvarshta). It was not merely from the 
Church of Rome, but from the Catholic Com- 
munion in East and West that the Nestorians 
broke off. But the whole book is delightful, and 
one cannot but hope that it will be widely read 
and carefully studied; it is sure to be enjoyed. 





THE SAN FRANCISCO MEETING OF THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


INCE the American Association, in 1902, de- 
finitely changed the date of its regular 
meetings to mid-winter it has, prior to the present 
year, held two summer meetings—one in Ithaca, 
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at Cornell University, in June, 1906, and one in 
Hanover, at Dartmouth College, in June, 1908. 
During the past summer advantage was taken of 
the World’s Fair at San Francisco and the cele- 
bration of the completion of the Panama Canal 
to hold the first Pacific Coast meeting at San 
Francisco, Stanford University and the University 
of California, under the presidency of Dr. W. W. 
Campbell, director of the Lick Observatory of the 
University of California, at Mount Hamilton. 
The meeting opened on Monday, August 2, 
with addresses of welcome by Mr. W. H. Crocker, 
first vice-president of the International Exposition, 
Dr. B. I. Wheeler, president of the University of 
California, and Dr. D. S. Jordan, chancellor of the 
Leland Stanford Junior University. Prof. H. F. 
Osborn, of the American Museum of Natural 
History, responded on behalf of the Association, 
and Dr. Campbell delivered an address entitled 
“Science and Civilisation.” 
' The sessions of the different sections of the 
association and of the affiliated societies were held 
on Tuesday, Thursday, Friday, and Saturday of 
the same week in the buildings of the University 
of California, at Berkeley (across San Francisco 


Bay), and the sessions of Wednesday were held | 


at Leland Stanford Junior University, at Palo 
Alto, an hour away from San Francisco by rail. 
On Monday evening a general reception to visit- 
ing members was held in the California Building 
on the Exposition grounds at San Francisco. On 
Tuesday, Thursday, and Friday public addresses 
were given as follows: Tuesday, by Prof. R. A. 
Daly, of Harvard University, on problems of the 
Pacific ‘Islands; Thursday, by Prof. W. B. Scott, 
of Princeton Univ ersity, on the isthmus of Panama 
and its influence on the animal life of North and 
South America; Friday, by Prof. P. S. Reinsch, 
American Ambassador to China, on the economic 
future of the Pacific. 

The following affiliated societies held meetings : 
American Mathematical Society, Astronomical and 
Astrophysical Society of America, American Phy- 
sical Society, Geological Society of ‘America, 
Paleontological Society of America, Seismological 
Society of America, American Society of Natural- 
ists, American Society of Zoologists, Entomo- 
logical Society of America, American Association 
of Economic Entomologists, American Phyto- 
pathological Society, American Fern Society, 
American Psychological Association, American 
Anthropological Association, Archeological In- 
stitute of America, and the American Genetic 
Association. 

Many excursions to points of scientific interest 
on the Pacific Coast were given. About six 
hundred members were in attendance. All the 
arrangements for the meetings were in the hands 
of the newly-organised Pacific Coast division of 
the American Association, which prepared a 
source book of information upon the natural as- 
pects of the Pacific Coast and upon the develop- 
ments which have given to the Pacific Coast its 
peculiar interest. It has been published under the 
title of “Nature and Science on the Pacific 
Coast.” 
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Several interesting and rather important sym- 
posia were held, notably one on the physics of 
the air, under the auspices of Section B and the 
American Physical Society; three on the correla- 
tion of the Triassic, the Cretaceous, and the Mio- 
cene, under the auspices of the Paleontological 
Society of America; and one by the American 
Society of Zoologists on the réle of variation and 
heredity in evolution. An important series of 
papers was presented by the Botanical Society of 
America on the geographic distribution of plants. 
A symposium was also held by the Educational 
Section of the Association and the American 
Association for the Study of the Feeble-Minded 
on the subject of mental tests and their peda- 
gogical significance. The American Anthropo- 
logical Association brought together a series of 
papers on the history of civilisation in the Pacific 
area and another on the social aspects of race 
factors in the Pacific area. 





SIR ARTHUR RUCKER, F.R.S. 


ON Thursday last, in the afternoon of a still 
November day, amidst the russet and gold 
of the dying year, all that was mortal of a high- 
minded, courteous, cultured man—the true type 
of an English gentleman—Sir Arthur Riicker, a 
yery “gentle knight’’ indeed, was: committed to 
earth in the graveyard of the Berkshire village 
church in which for some years back, and so.long 
as his waning’ strength permitted, he -was accus- 
tomed to worship. “His end ‘came. peacefully, for 
he died in sleep, apparently without pain, and. so 
quietly that it was hard to realise that-his beautiful 
spirit had indeed passed away. He had- borne 
with characteristic courage, patiently and uncom- 
plainingly, an illness which he well knew. to_be 
mortal. Although one of the most modest of men, 
he must have realised that -he had: made_ of ‘his 
life a great success, for almost every mark of 
appreciation and esteem that can fall.to the lot 
of a man of science had been accorded to him. 
It. was but natural, therefore, that when’ freed 
from the cares and responsibilities of a high posi- 
tion, and with an ample competency, he should 
have looked forward to years of a dignified leisure 
in which to resume his studies and to follow the 
pursuits of the country life he loved so well. But 
it was not to be. He had barely taken off his 
harness when signs of the fatal malady made 
themselves manifest. Yet no embittered word or 
complaint ever escaped him, and he met the in- 
evitable end with the calmness, resignation, and 
fortitude of a martyr. 

Born in 1848, at the time of his death he had 
just completed his sixty-seventh year. He was 
the eldest son of Mr. D. H. Riicker, a City mer- 
chant living at Errington, Clapham Park. I was 
privileged to see a little of the home-life at Erring- 
ton, and I recall the head of the house as a 
polished, courtly gentleman with a benign manner, 
reminiscent of Addison’s worthy knight, and I 
well remember, too, the pleasing deference and 
affectionate respect with which father and son 
regarded and addressed each other. The family 
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was of Hamburg origin, but had been settled in 
this country for generations. Another branch had 
given a professor to the University of Leyden, and 
his portrait is to be seen in the senate house. 
Arthur William Riicker received his early educa- 
tion at the Clapham Grammar School, at one 
time under the direction of the Rev. Charles 
Pritchard, F.R.S., who subsequently became 
Savilian Professor of Astronomy at Oxford. Here 
Riicker gained that grounding in mathematics to 
which much of his success as a teacher and 
investigator was due. From Clapham he pro- 
ceeded to Oxford, and was entered at Brasenose. 
After a brilliant career as an undergraduate, with 
special distinction in mathematics, he was elected 
a fellow and lecturer of his college, and became 
demonstrator of physics in the Clarendon Labora- 
tory. Oxford made a deep and lasting impres- 
sion upon Riicker, apart from her effect upon his 
career as a man of science, for he came there 
under influences which profoundly affected his 
religious convictions and shaped the whole course 
of his spiritual life. He seldom cared to speak 
of sacred matters even to his most intimate 


friends, but to those who were admitted to his. 


confidence it was evident how much he realised 
he owed to his Alma Mater in this respect and 
with what grateful affection he regarded her. 

My acquaintance with Ricker dated from 1874. 
In that year we, together with the late Professor 
Green, who afterwards occupied the chair of 
geology at Oxford, were elected as the first 
teachers in the newly-created Yorkshire College, 
Leeds—Riicker as professor of mathematics and 
physics. Its habitation at that time was in the 
disused Bankruptcy Court, a somewhat woe- 
begone, ill-constructed building which, after a 
checkered career, had been turned into a school 
of cookery. Unfortunately the gastronomic ex- 
periments of the pupils had succeeded in setting 
fire to the place, and my first meeting with 
Riicker was over the charred beams of the prin- 
cipal room. The spectacle that this prospective 
seat of science and learning then presented seemed 
sorrowful enough, but, nevertheless, to the 
budding professors it had in it a certain element 
of humour. As we could not hear of any students, 
the circumstance that there was no proper place 
in which to teach them was not, perhaps, of press- 
ing importance. But Yorkshire grit and energy 
soon got the place into something like shape. 
The old court-room was eventually converted into 
a fairly good lecture theatre ; there was laboratory 
accommodation for about a couple of dozen 
workers, two or three small classrooms, with 
some provision of what were euphemistically 
termed professors’ private rooms. At length we 
were able to make a belated start with as many 
students as could be counted upon the fingers of 
one hand. Such was the beginning of the institu- 
tion which has developed into the University of 
Leeds, with an eminent professoriate in numerous 
faculties, housed in handsome buildings, with well- 
equipped laboratories, workshops, and class- 
rooms, spacious libraries and museums, a long 
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roll of graduates in arts and science, and an annual 
entry of many hundreds of students of both sexes. 
Towards this consummation Ricker worked un- 
remittingly. From the outset he threw himself 
heartily into the intellectual life of Leeds, was an 
active member of its Literary and Philosophical 
Society, and became associated with certain of 
the educational organisations in the district. His 
energy, capacity, soundness of judgment, and 
business aptitude were soon appreciated by his 
colleagues, and quickly gained for him the com- 
plete confidence of the governing body. Moreover, 
he developed into an excellent teacher. He was an 
admirable lecturer, with a remarkable power of 
exposition and a gift of felicitous phrase, which, 
with a certain delicate, restrained sense of humour, 
made him delightful to listen to. 

Riicker never took any very strong interest in 
mere party politics, but as a young man his poli- 
tical sympathies were distinctly Liberal. Nothing, 
perhaps, more strikingly illustrates the influence 
and position he acquired in the town than the fact 
that in the election of 1885 the party managers 
should have invited him to contest North Leeds, 
a Conservative stronghold, and then reckoned a 
safe seat for Mr. Lawies Jackson, now Lora 
Allerton. It was one of the most strenuous con- 
tests ever fought in that division, Ricker being 
beaten by only 257 votes on a poll of nearly gooo. 
In the following year came the great Disruption, 
and Riicker as a Liberal Unionist unsuccessfully 
fought the Pudsey division. 

Somewhat to the surprise of his colleagues, and 
greatly to their regret, he now severed his con- 
nection with the college. Thanks in a large 
measure to his untiring efforts, his constructive 
ability and skill in negotiation, he had seen the 
institution raised to the rank of a constituent 
college of the Victoria University, and thanks 
also largely to his influence with the governing 
body, it was now in a habitation worthy of its 
position. With no immediate prospect of enter- 
ing public or political life, he returned to London 
and again took up his residence with his parents 
at Clapham. 

In the following year I followed him as suc- 
cessor to the late Sir Edward Frankland in the 
Normal School of Science, South Kensington. 
On the death of Prof. Guthrie in 1886, I suéceeded 
in inducing Riicker to reconsider his decision to 
abandon the career of a teacher, and with the 
cordial concurrence of Huxley, then dean of the 
School, and of the authorities of the Science and 
Art Department, he was invited to occupy the 
vacant ‘chair of physics, and he resumed what 
really was his true vocation with all the energy, 
ability, and success that had attended his work 
in Leeds. At South Kensington, as at Leeds, it 
became our duty, by direction of the authorities, 
to prepare plans for a considerable extension of 
the laboratories and classrooms of the Royal Col- 
lege of Science, and to Riicker’s thoughtful pre- 
vision, experience and mastery of detail, com- 
bined with the planning of Sir Aston Webb, the 
present admirable physical laboratories of the 
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Imperial College of Science and Technology are 
due. 

In 1901 Riicker was induced to accept the prin- 
cipalship of the reorganised University of London. 
He had been a member of the old senate since 
1890, and had acquired an intimate knowledge 
of the working of the University, its aims, and 
somewhat divergent policy. In undertaking the 
principalship he undoubtedly entered upon the 
most difficult and most arduous position he was 
ever called upon to fill. To a man of less courage, 
tact, and patience his situation would at times 
have been intolerable. He had very definite views, 
based upon knowledge and a ripe experience of 
the true functions of a great metropolitan Univer- 
sity, and had on several occasions, both in speech 
and in writing, given public utterance to them. 
But as a man of affairs, accustomed to the con- 
flict of discordant aims and the clash of vested 
interests, no one knew better how often in this 
imperfect world the better is the enemy of the 
good. No one was more ready to appreciate the 
strength of an opponent’s position or to realise 
the value of compromise, and his sympathy, his 
sense of fairness, his unfailing courtesy, and his 
skill in diplomacy constantly enabled him to get 
the best out of a compromise. To his intimate 
friends he had communicated his intention of 
resigning his position when he should have 
reached his three-score years. During the seven 
years he held it he had the satisfaction of bring- 
ing about the incorporation, as constituent parts 
of the University, of the two leading London 
colleges, with the consequent strengthening of the 
internal side. He gave up his office to the great 
regret of all who served with or under him, and 
with a unanimity in expression of good-will, 
esteem, and friendship from all sections which 
greatly touched him at the time, and of which 
he had a grateful recollection. 

Riicker was elected into the Royal Society in 
1884, was a member of council in 1887-89, and 
again in 1894, when he became one of the secre- 
taries. No man ever filled that office with greater 
acceptance. During the five years he held it he 
brought to the exercise of its duties the same 
habits of industry and the same mental and per- 
sonal characteristics that had marked his dis- 
charge of every position he had undertaken. 


In 1891 he became treasurer of the British | 


Association, in 1898 a trustee, and in 1901 presi- 
dent. He took an active share in the formation 
of the Physical Society, served on its council, 
and was its president in 1893-95. 

Riicker, as might be supposed, was frequently 
called upon to serve upon Royal Commissions and 
Departmental Committees, and much of his time 
and energy was spent in such public service. 
He was a member of the Royal Commission on 
Irish Universities in 1906; on the University of 
Belfast Commission in 1908, in which year he was 
also placed on the Carnegie Trust for the Scottish 
Universities. He was a member of the Board of 
Trade Committee on Sight Tests in 1910, and of 
the Royal Commission of the 1851 Exhibition in 
1gttr. He acted as deputy chairman of Lord 
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Rayleigh’s Committee which led to the founda- 
tion of the National Physical Laboratory; he 
served on its governing body, and, so long as 
the state of his health permitted, took an active 
interest in its development. 

Riicker’s list of scientific papers is compara- 
tively short, and it cannot be said that he has left 
any marked impression upon British physics. 
There can be no question, however, that he pos- 
sessed all the essential attributes of a successful 
investigator. But, as it happened, circumstances, 
not always of his choosing, placed him in positions 
in which his time, energy, and mental powers 
were practically wholly absorbed by matters un- 
connected, or at most only indirectly connected, 
with physical inquiry. At the same time he was 
keenly interested in the progress of science, and 
was an omnivorous reader of contemporary 
scientific literature. It was easy to engage his 
attention and to excite his interest in any pro- 
blem which he thought his knowledge or mathe- 
matical ability might possibly elucidate. Some 
of his early papers were joint productions on 
subjects of physical chemistry contributed by us to 
the Journal of the Chemical Society. On one 
occasion he was induced to address the society on 
the Range of Molecular Forces (published in the 
Transactions for 1888), in which he incidentally 
gave an account of the joint work of Prof. Reinold 
and himself on “The Properties of Liquid-films ” 
(Phil. Trans., 1881 and 1886). 

But Riicker’s chief contribution to science was 
his share—and it was by far the more important 
share—in the Magnetic Survey of the British 
Isles for the epochs 1886 and 1891, the results 
of which were published in their final form in 1896 
as a separate volume (vol. clxxxviii) of the Philo- 
sophical Transactions. Space precludes any at- 
tempt to tell the story of how the Survey 
originated and how Riicker was induced to take 
an active interest in Terrestrial Magnetism. 
He showed himself an excellent observer, and 
became very éxpert in thé use of the Kew pattern 
of magnetometer in the field, where, in a variable 
climate like ours, it is frequently necessary to be 
prompt as well as accurate. He organised the 
whole of the tedious work of reduction, checking, 
and tabulation, and upon him fell the chief burden 
of putting together the outcome of our discus- 
sions of the results. The first memoir was made 
the Bakerian Lecture for 1889, and the Society 
indicated its high appreciation of Riicker’s work 
by recommending him for a Royal Medal in 1891. 
It is but just to him to say that the memoir in 
which he embodied the results of our joint labours, 
extending over some fourteen years, marks a new 
departure in work of this kind, and that its in- 
fluence is plainly evident in similar surveys which 
have been subsequently .carried out in various 
parts of the world. 

Riicker was married ‘twice. His first wife was 
Marian, daughter of Dr. J. D. Heaton, F.R.C.P., 
the first chairman of council of the Yorkshire 
College. She died in 1878, leaving a daughter, 
now Mrs. Reginald Hooker. His second wife, 
whom he married in 1892, is Thereza, daughter 
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of the late Prof. Story-Maskelyne, F.R.S., of 
Basset Down, Swindon. They have one son, 
Nevil, who, after doing duty in the Secretary’s 
Department of the War Office shortly after the 
outbreak of the war, is now on active service. 
T. E. Tuorpe. 


WE regret to learn that Dr. Theodor Boveri, pro- 
fessor of zoology and comparative anatomy in the 
University of Wiirzburg, died there, after a long illness, 
on October 15, at fifty-three years of age. 


Tue death occurred on November 5, at sixty-three 
years of age, of Mr. J. Sinclair, editor of the Live 
Stock Journal and the Agricultural. Gazette, and 
author and editor of many standard works on stock- 
breeding and agriculture. 


WE learn from Science that Prof. Augustus J; Du 
Bois, for thirty years professor of civil engineering 
in the Sheffield Scientific School, Yale University, died 
on October 19, at the age of sixty-six years; and that 
the Rev. C. M. Charroppin, S.J., formerly head of the 
department of science of St. Louis University, died 
on October 17. ; 


Tue following have been elected officers of the Cam- 
bridge Philosophical Society for the ensuing session, 
1915-16 :—President: Prof. Newall. . Vice-Presidents : 
Dr. Shipley, Dr. Fenton, Prof. Eddington. Treasurer : 
Prof. Hobson. Secretaries: Mr. A. Wood, Dr. Arber, 
Mr. G. H. Hardy. New Members of the Council: 
Dr. Bromwich, Dr. Doncaster, Mr. C. G. Lamb, Dr. 
Marr, Mr. J. E. Purvis. 


At the annual meeting of the Faraday Society on 
October 19 the following officers and members of 
council were elected to serve for the year 1915-16 :— 
President: Sir Robert Hadfield. Vice-Presidents : 
Prof. K. Birkeland, Bertram Blount, W. R. Bousfield, 
K.C., Prof. F. G. Donnan, Dr. Eugene Haanel, Prof. 
A. K. Huntington, Dr. T. M. Lowry. Treasurer: 
Dr, F. Mollwo Perkin. Council: W. R. Cooper, Dr. 
C. H. Desch, Dr. J. A. Harker, Emil Hatschek, 
Cosmo Johns, Prof. A. W. Porter, E. H. Rayner, A. 
Gordon Salamon, Dr. G. Senter, Cav. Magg. E. 
Stassano. - 


A FURTHER appeal is made for the presentation or 
loan of telescopes for use with the batteries at the 
Front. Large telescopes on stands, deer-stalking tele- 
scopes, good pocket telescopes—in short, any type ex- 
cept toys are acceptable. Astronomical eye-pieces, etc., 
not wanted on service, are removed before issuing and 
marked with a number identical with that engraved 
on the telescope. Offers or instruments should be sent 
to the secretary, Lady Roberts’s Field Glass Fund, 
National Service League, 72 Victoria Street, S.W. 


Ir has been found necessary. to make certain altera- 
tions in the arrangements originally made for. the 
London meetings of. the Institution of Electrical 
Engineers. The revised programme for the immediate 
future is:—November 18, the inaugural address of 
the president, Mr. C. P. Sparks; November. 25, ‘‘ Some 
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Difficulties of Design of High-speed Generators,” by 
Prof. A. B. Field; December 16, “The Design of 
High-pressure Distributing Systems,” by J. R. Beard; 
January 13, “‘The Predetermination of the Perform. 
ance of Dynamo-Electric Machinery,” by Prof. Miles 
Walker ; January 20, ‘‘ The Possibilities in the Design 
of Continuous-current Traction Motors,” by N. W. 
Storer. 


Tue President of the Board of Agriculture and 
Fisheries has appointed a Departmental Committee 
to make arrangements with a view to the mainten- 
ance, so far as possible, of adequate supplies of fer- 
tilisers for the use of farmers in the United Kingdom. 
The Committee is constituted as follows :—The Right 
Hon. F. D. Acland, Parliamentary Secretary to the 
Board of Agriculture and Fisheries (chairman); Mr. 
R. H. Rew, Board of Agriculture and Fisheries; Mr. 
T. H. Middleton, Board of Agriculture and Fisheries; 
Mr. G. J. Stanley, Board of Trade; Mr. J. Dundas 
White, Scottish Office; Mr. H. Ross Skinner, Minis- 
try of Munitions; Mr. E. J. Foley, Admiralty; Mr. 
R. J. Thompson, Board of Agriculture and Fisheries. 
The secretary of the Committee is Mr. H. D. Vigor, 
3 St. James’s Square, London, S.W. 


Tue death is announced of Dr. Gaston Vasseur, 
professor of geology in the University of Marseilles, 
at the age of sixty years. His early works on the 
Tertiary formations of the Paris basin and the west 
of France placed him in the first rank of French strati- 
graphical geologists, and for many years he was em- 
ployed by the Geological Survey of France in prepar- 
ing the detailed map of the south-western area, which 
he had the satisfaction of completing. He also pub- 
lished as an independent work animportant geological 
map of the whole of France. During the progress of 
his researches in the field he amassed a great collection 
of fossils, now in. the museum of Marseilles, where it 
still awaits detailed study and description. 


THE death is announced of Dr. C. J. Bouchard, 
professor of pathology in’ the University of Paris. 
Born in 1837, Prof. Bouchard received the early part 
of his medical education at the Lyons Medical School 
before entering the faculty of medicine of the Univer- 
sity of Paris, where he graduated in 1866. He was 
appointed professor of pathology in the University of 
Paris in 1873, afterwards acting as dean of the faculty 
of medicine. In 1887 he became a member of the 
Institut, and later an officer of the Legion of Honour 
and president of the Academy of Sciences. He laboured 
devotedly for more than fifty years at clinical medicine 
and general pathology, conducting research work which 
in many directions materially influenced the course of 
practical therapeutics. He worked upon ptomaine 
poisoning and autointoxication, on the functions of the 
leucocytes, on the pathology of nutrition, on the bac- 
tericidal power of the blood, immunisation and vac- 
cination, on radiology, and on many of the problems of 
tuberculosis. He published several works, including a 
justly popular text-book of pathology. He took a con- 
siderable part in bringing about friendly relations be- 


' tween French .and British doctors, and was, chairman 


of the committee which organised the visit of British 
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medical men to Paris in 1905. Prof. Bouchard was 
held in high regard in France and abroad, and his 
death will be generally regretted. 


By the death of Lieut. Gordon Sanderson, killed in 
France on October 13, the Archzological Survey of 
India has lost the services of a young officer of great 
promise. Mr. Sanderson was born in 1886, and, after 
serving for a time in the Egyptian Public Works De- 
partment, was appointed in 1910 an assistant super- 
intendent in the eastern circle of the Archzological 
Survey of India. At the end of 1911 he was tr 
ferred to the northern circle as officiating sur: imien- 
dent of Muhammadan and British Monuments, while 
Dr. Ph. Vogel was acting general superintendent in 
the absence of Mr. Marshall. His appointment was 
confirmed in March, 1912. At the beginning of the 
present year he received permission to transfer to the 
military department, and was attached to the 2nd Batt. 
2nd Gurkhas. Mr. Sanderson’s work in the northern 
circle was especially concerned with the conservation 
of the important examples of Mughal art in Delhi, 
Agra, and Lahore. Some few years ago, arrange- 
ments were made whereby the royal palaces, which 
had been used as barracks, were evacuated by the 
military authorities and handed over to the survey. 
Mr. Sanderson ably’ continued the work of 
restoration made possible by the transfer. Its progress 
was announced from time to time in his contributions 
to the annual reports of the survey. These included 
a description of the Shah Burj, a pavilion built by 
Shah Jehan, and restored by the late Mr. Froude 
Tucker in 1908, a report on conservation in Agra and 
the neighbourhood, and an account of Shah Jehan’s 
Fort at Delhi, in which his powers of lucid description 
were ably seconded by his skill as a draughtsman. 


WitH much regret we announce the death of Mr. 
Donald Ewen, who was killed while tending the 
wounded between the lines near Loos about a fort- 
night ago. Mr. Ewen was serving at the time as a 
private in the London Scottish Regiment, but an 
order for his recall, to take up important work at the 
National Physical Laboratory, had been issued by the 
War Office; he is thus another of those sad cases 
where a promising young man of science, who was 
to have returned home for important work, has been 
killed just before the order was to be carried out. 
Mr. Ewen was born in Birmingham in 1887, and 
educated at Oundle School and Birmingham Univer- 
sity, taking-his M.Sc. in metallurgy in 1910, and 
gaining the Wiggin and Bowen research scholarships. 
He then entered the National Physical Laboratory, 
where he was to attain the grade of assistant on his 
return from France. He published many papers on 
metallurgical subjects, collaborating with Prof. T. 
Turner, of Birmingham, and, more recently, with Dr. 
W. Rosenhain, of the National Physical Laboratory. 
The latter papers dealt principally with the hypothesis 
of the existence in metals of an amorphous inter- 


crystalline cement, and Mr. Ewen’s careful experi- 


mental work did much to establish the theory as a 
well-based working hypothesis. His death is to be 
regretted, not only as that of a cheerful and enthu- 
siastic personality, but also as a research worker in 
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a field that urgently needs cultivation, and one from 
whom further important contributions to metallurgical 
science might well have been expected. 


Capt. W. Lorinc, of the 2nd Scottish Horse, who 
died on a hospital ship on October 24, from wounds 
received at the Dardanelles, had in earlier years done 
distinguished work in classical archeology. After a 
brilliant career at Eton and Cambridge, he went out in 
1889 as a student of the British School at Athens, and 
for the three following years remained at the school 
as Craven student. During that period he took an 
active part in excavations, notably in those at Megalo- 
polis, besides undertaking on his own account a com- 
plete topographical survey of Arcadia. When he settled 
in London, as an examiner in the Board of Educa- 
tion, he held for a time the post of secretary to the 
school at Athens, and it was during this period that 
he volunteered for service in South Africa, first as a 


| trooper in a yeomanry regiment, and then with a com- 


mission in the Scottish Horse. He was _ severely 
wounded, was twice mentioned in despatches, and re- 
ceived the Distinguished Conduct Medal. He left the 
service of the Board, where he had been private secre- 
tary to Sir John Gorst and Sir William Anson, in order 
to become director of education under the Education 
Committee for the West Riding of Yorkshire, but 
vacated the post through a difference of opinion with 
his committee, and about a year later, in 1905, became 
warden of the Goldsmiths’ College, New Cross, a post 
he held until his death. He had always kept in touch 
with the Scottish Horse, and when the present war 
broke out he at once rejoined the colours, and after a 
year’s training in England went out to the Dardan- 
elles with the regiment in August last. In Capt. 
Loring the country has lost a man of real ability, 
of remarkable force of character, and single-hearted 
devotion to duty. 


WitH the passing away of Prof. James McCall, 
principal of the Glasgow Veterinary College, on 
November 1, at the advanced age of eighty-one years, 
veterinary science has lost one of its greatest and 
most highly esteemed exponents. Educated at 
Wallacetown and Ayr Academies, he was intended for 
the legal profession, but that work did not prove 
congenial. Consequently he soon deserted it, and 
enrolled as a student at the Dick Veterinary College, 
Edinburgh, where he qualified as a member of the 
Royal College of Veterinary Surgeons in 1860, and 
afterwards obtained his fellowship in 1877. His en- 
thusiasm for the progress of veterinary science enabled 
him to overcome opposition on the part of existing 
veterinary colleges when he applied for a charter for 
the establishment of the Veterinary College of Glas- 
gow in 1862. The charter was, however, granted 
and signed by the late Queen Victoria in 1863. From 
that time the college has steadily progressed, and has 
been transformed from a private to a public incor- 
porated institution, approved and supported by the 
Scotch Education Department, the powers of which 
have now been transferred to the Board of Agricul- 
ture for Scotland. The alumni of the institution in- 
clude some of the most notable exponents of veterinary 
science, both in the British Isles and the Colonies, 
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and they are at one in attributing their success to 
the excellent teaching and example of the late prin- 
cipal. Prof. McCall was a man of action, and did 
not resort much to the pen. His outstanding abilities 
were early recognised by the Government and local 
authorities. He might be described as one of the 
pioneers of veterinary public health, recognising as 
he did the importance of veterinary inspection of meat 
and of dairies, and it was largely owing to him that 
Glasgow earned the distinction of being the first city 
to introduce the safeguard to public health on those 
lines. Amongst his professional honours, Prof. 
McCall was president of the Royal College of 
Veterinary Surgeons 1890-91, vice-president 1868-9, 
1871, and 1873 to 1879, and member of the council 
1884-95, and 1899-1915. 
Dr. StpneEy CoupLann’s Harveian oration, published 

in the Lancet of October 30, deserves careful study. 
Not that we need admire the existence of Harveian 
and Hunterian orations. It is absurd, thus to make 
immortality compulsory. There have been a hundred 
orations in memory of Hunter, and many more than 
a hundred in memory of Harvey. The result is, that 
the more courageous orators are venturing to hang 
their own special subjects on these two exalted pegs: 
so that we have a Hunterian oration on some new 
discovery which ‘‘ would have interested Hunter,’ or 
on some new method of treament ‘‘ not dreamed of in 
the days of Harvey.’? These monumental antiquated 
lectures ought to be on a different man each time— 
Vesalius, Paré, Jenner, Cooper, Darwin, Pasteur, 

Lister: a whole host of immortals are waiting their 
turn. But Harvey’s life is always worth hearing of; 

he might be added to Hazlitt’s list of people whom 

one would like to meet. He lived in wonderful times, 

and he was a man of great charm and distinction of 

character, apart from his mighty work in physiology. 

On Harvey’s scientific work Dr. Coupland hangs his 

own authoritative subject, the pathology and _ the 

treatment of insanity. Nothing in all medicine and 

surgery is more worthy of note than the present 

materialistic study of ‘‘ mental diseases.”? It is bound 

to give results of very great and lasting value; it is 

miles ahead of the old psychological talk, which was 

a sort of Linnean classifying; it has revolutionised our 

concepts of insanity, and it will provide new resources 

for ‘the treatment of the insane. But if the men of 

science and the physicians are to do their best, they 
must have the help of public opinion. The old half- 
superstitious, half-sentimental terror and hatred of 
insanity must be put away—easier said than done, but 
worth doing—and we must all be prepared to support 
any good national plan which can be devised for the 
early detection, isolation, and treatment of incipient 
cases. 


A NEw part of the Proceedings of the Prehistoric 
Society of East Anglia begins the second volume of 
the publications of this active society. Like the pre- 
vious parts, it is well illustrated by plates and text- 
figures, chiefly of implements, and it deals with many 
subjects of more than local interest. In his presi- 


dential address Mr. J. Reid Moir returns to the ques- 





of Suffolk; and in a subsequent paper he discusses 
a series of mineralised fragments of bone from below 
the base of the Red and Coralline Crags, which he 
considers to be implements of a primitive type made 
by man. A valuable account of the sub-Crag detritus 
bed itself is contributed by Mr. Alfred Bell. Mr, 
R. H. Chandler describes implements of the Les 
Eyzies type from a working floor in the Cray valley, 
Kent, and Mr. Henry Dewey discusses the surface 
c’onges since the Paleolithic period in Kent and 
surzey According to Mr. Dewey, “there can be no 
doubt that flint implements characteristic of widely 
different periods all occur together on the surface of 
the Kent and Surrey hills. The mere fact of their 
| occwrrence in considerable numbers suggests continu- 
ous occupation of the sites from early Palzolithic 
to late Neolithic times; ‘and that no destructive 
agencies of sufficient power to remove them acted 
either during or since the time of their depusit.” 


REFERENCE has been made in these columns to the 
Economic Bulletins on “The House-fly as a Danger 
to Health"’ (No. 1), and ‘“*The Louse in its Relation 
to Disease” (No. 2), lately published by the trustees 
of the British Museum. An account, still more con- 
densed, of ‘‘The Danger of Disease from Flies and 
Lice”’ has now been issued as a four-page Economic 
Leaflet (No. 1) by the trustees. The life-histories and 
habits of the insects are dealt with as effectively as 
possible in the small space allowed, and _ practical 
directions for their extermination or for the prevention 
of their infective activities are clearly given. 


Tue latest number (No. 2, of vol. vi.) of the Bulletin 
of Entomological Research is of larger size than usual, 
and contains at least three papers of importance. 
Prof. M. Bezzi describes with clear structural figures 
the Ethiopian fruit-flies of the genus Dacus. Mr. 
F. V. Theobald contributes part 2 of his enumeration 
of African Aphididz, diagnosing and figuring many 
new species, and founding three new genera. It is of 
interest to know that common European species, such 
as Macrosophum pisi, M. sonchi, and Lachnus vimin- 
alis, are to be found in Egypt, and the first-named in 
British East Africa also. Incidentally, Mr. Theobald 
furnishes a table for the discrimination of all the rose- 
feeding aphids known to him. Mr. A. T. Stanton 
describes, with illustrations of external features, the 
larve of thirteen Malayan Anopheline mosquitoes. 


A BULLETIN (No. 8, 1915) issued by the Department 
of Fisheries for the Indian provinces of Bengal and 
Bihar and Orissa deals with the statistics of fish 
caught during the year 1912-13. Mr. T. Southwell 
refers to the undoubted fact that the supply of fish 
in the United Province is diminishing. Fresh-water 
fisheries are certainly exhaustible, and in this case 
irrigation schemes have produced changes which have 
led to diminution of the natural resources. The 
remedy, he indicates, lies in artificial cultivation, 
basing this procedure upon the scientific knowledge 
of the natural history of the staple species now gradu- 
ally being obtained by the Department. Artificial 
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be difficult so to organise this work that restocking 
of the rivers, beels, and tanks of the province may 
proceed rapidly under the new conditions. Economic 
difficulties will further hamper the improvement of 
the fisheries, but there is much hope for progress in 
the fact that the Department of Fisheries is a growing 
one, basing its administrative work upon a foundation 
of scientific investigation. 


Tue Gardens Bulletin of the Straits Settlements, 
No. 9, vol. i., contains among other notes three papers 
on yams, one of which, on the sprouting of the 
tubers of Dioscorea alata, is of general botanical 
interest. It has been known for some time that the 
tubers of yams sprout more quickly from the basal 
or older portions than from the younger, and that if 
a tuber be halved the shoots are usually produced 
towards the base of either half, and most quickly from 
the base of the oldest half. Mr. Burkill has made a 
careful series of experiments with tubers cut up into 
sets, and has recorded in tabular form the date of the 
appearance of the sprouts from the different sets. The 
results are in agreement with expectation, but it is 
found that different races vary considerably in the 
precocity or lateness of their sprouting. 


Mr. E. D. MERRILL continues his studies on Philip- 
pine botany in No. 4 of vol. x. of the Philippine 
Journal of Science with an account of the Anonaceze 
of the islands. The family is well represented in the 
Philippines, and twenty-four new species are described 
in the present paper. The genus Papaulthia, recently 
described by Diels from material collected in New 
Guinea, is found to be represented in the Philippines 
by six species formerly included under Polyalthia and 
Unona. Papaulthia mariannae, described by Safford, 
from the Mariana Islands, is considered by Merrill to 
be the type of a new genus Guamia, allied to Oncodo- 
stigma rather than to Papaulthia. The genera 
Desmos, Dasymaschalon, Griffithianus, Meiogyne, and 
Pseuduvaria are also new to the flora of the islands. 


THE issue of a catalogue by Messrs. J. Wheldon 
and Co., devoted exclusively to agriculture, serves as 
a reminder of the number and value of agricultural 
books that have appeared from time to time in this 
country, and particularly in the eighteenth and early 
nineteenth centuries. The catalogue includes the thir- 
teenth-century Walter of Henley’s ‘‘ Husbandry ” (1890 
reprint), Fitzherbert’s ‘‘ Book of Husbandry” (Skeat’s 
reprint), and typical works by most of the well-known 
writers that followed—Tusser, Blith, Ellis, Bradley, 
and, to come to the end of the eighteenth and begin- 
ning of the last century, Young and Marshall. Among 
the most interesting items are a long series of the 
Annals of Agriculture, a complete set of the octavo 
volumes describing the survey of England and Wales 
made by the Board of Agriculture during the years 
1795-1815, and an almost complete set describing the 
Scotch survey. The prices serve to remind us that 
the old agricultural books are becoming scarcer ; it is 
notorious that many of them have in the past found 
their way over to the United States. Indeed, the agri- 
cultural expert who has hitherto wanted to consult 
agricultural literature, either old or new, has had no 
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little difficulty, and he has been very unfavourably 
situated in comparison with the chemist or the botanist, 
who could always go to the library of the Chemical, 
the Linnean, or the Royal Society. It is hoped that 
the new library at Rothamsted, when it is developed, 
will remedy this defect. 


Tue monthly meteorological charts of the North 
Atlantic appear with regularity, and contain much 
useful information. In the November issue an account 
is given of the severe cyclone which devastated the 
north side of Jamaica on August 12. Details are 
promised later, but from the information to hand it 
appears that the storm centre passed fifty miles north 
of Jamaica, after devastating the south of Haiti. On 
August 16 it reached Galveston, where the wind 
attained ninety miles an hour. The disturbance was 
fifteen hours in transit. On the 17th it passed south 
of Houston, and continued north-west. On the 18th 
it recurved in 32° N. 98° W., and proceeded towards 
the St. Lawrence valley, where it died out in about 
47° N., 74° W. on August 23rd. All along its track, 
but especially in Texan ports, considerable damage 
was done, and many lives lost. The greater part of 
the banana plantations in Jamaica was destroyed, but 
the coconut trees seem in great measure to have 
escaped. 


Tue October number of the Journal of the Franklin 
Institute contains an article by Dr. H. E. Ives, of 
the Physical Laboratory of the United Gas Improve- 
ment Company of Philadephia, describing the appa- 
ratus he exhibited before the American Physical 
Society a year ago for simplifying photometry and 
placing it on a firmer physical basis. Light as one 
of the forms of radiation should be measured in ergs 
per second or in watts, and not in terms of an abitrary 
unit, like the lumen. The instruments for measuring 
radiation are, however, sensitive to radiations which 
produce only a partial or no luminous sensation in the 
average eye. It is therefore necessary to interpose 
between these instruments and the luminous source an 
absorbing substance which will transmit of each type 
of radiation a fraction proportional to the sensitive- 
ness of the normal eye for that type. Such a sub- 
stance combined with a thermopile or bolometer and 
a galvanometer would constitute an artificial eye, and 
the deflections of the galvanometer would be propor- 
tional to the light entering the eye. Dr. Ives recom- 
mends as the absorbing substance a layer one centi- 
metre thick of a solution containing 60 grams cupric 
chloride, 14 cobalt ammonium sulphate, 1-9 potassium 
chromate, and 18 c.c. nitric acid to the litre. A layer 
of water 2 cm. thick should be interposed between the 
source and the solution. 


AN interesting account of the potash mines in Alsace, 
which helps to give a true perspective of the part 
they are likely to play in the future production of the 
world’s supply of potash, is contained in a short article 
in La Nature of October 2, p. 220. The value of these 
mines has undoubtedly beens greatly exaggerated by 
the newspaper Press, but none the less, they are of 
great and real significance. As regards the scheme 
of nationalisation which has been frequently mooted, 
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it is pointed out that already 45 per cent. of the shares 
are held by Alsatians or Frenchmen, so that such a 
scheme is scarcely legitimate. Under the German 
régime the part reserved to the Alsatian mines by the 
Kalisyndikat of Stassfurt represented only 10 per cent. 
of the total sales, although a policy of free competition 
would have justified a far greater output. It is, how- 
ever, probable that after the war arrangements will 
be made allotting to the Alsatian mines at least 25 per 
cent. of the total world’s supply. The development 
of the Catalonian mines may modify this figure, but 
the development in this field promises to be slow. 


WE have received a copy of the first issue of the 
Journal of the Association of Official Agricultural 
Chemists (Baltimore, U.S.A.: Williams and Wilkins 
Co.), of which the Syndics of the Cambridge Univer- 
sity Press have undertaken the agency in the British 
Empire. The journal will be the official medium for 
the presentation of data and analyses in the domain 
of agricultural chemistry, and will include the pro- 
ceedings of the association, reports of scientific re- 
search, and complete statements of the official methods. 
Until recently the work of the association has been 
included in special bulletins published by the Bureau 
of Chemistry of the U.S. Department for Agriculture ; 
the publication in journal form will make this work 
available to a large public. The purpose of the associa- 
tion is to secure uniformity and accuracy in the methods, 
results, modes of statement of analysis of fertilisers, 
soils, foods, dairy products, medicinal plants, drugs, 
and other matters connected with agricultural industry. 
The journal, therefore, is of importance to the chemist, 
the agriculturist, and the manufacturer. It will be 
published quarterly, and each volume will consist of 
about 600 pages. The subscription price is 23s., post 
free. Subscriptions may be sent to Mr. C. F. Clay, 
Cambridge University Press. 


Every engineer who, since the war began, has taken 
up the manufacture of war material has found himself 
hampered, and his output delayed, by the Wool- 
wich regulations for inspection and _ gauging. 
The leading article in the Engineer for October 
29 gives an interesting example of regulations which 
might be relaxed in the present circumstances. In the 
manufacture of steel bars for shells, the Government 
brand is put upon the material at every stage of its 
progress. The cast ingot is stamped, then the billet, 
and then the bar rolled from it. From the bar a dozen 
or more separate pieces, each to make a single shell, 
have to be cut. The brand is stamped upon the side 
of each piece before it is cut off. Rough. turning 
removes it, and it has to be renewed on the base, then 
the base is cut away, and the brand has to be put on 
the side. In peace time this was splendid—the identity 
of every shell was preserved: At present there is no 
reason for keeping this close watch on every piece, and 
the final test stultifies the whole. Only one shell is 
drawn from a mixed batch of five hundred, and tested by 
firing from a gun. If it*fails the whole mixed batch 


may be condemned. There: are several other cases 
which might be quoted in which system appears to 
have run away with intelligence. 
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Messrs. T. C. anp E. C. Jack (London and Edin. 
burgh) have in preparation for their ‘ Through the 
Eye” series :—‘‘ The Evolution of the Plant,” by Dr, 
H. F. Wernham; “Greek Civilization,” by Prof, 
J. S. Phillimore; “Bird Life,” by W. P. Pycraft; 
“The Evolution of the Bird,’ by W. P. Pycraft; 
“Roman Civilization,’’ by A. F. Giles. 





OUR ASTRONOMICAL COLUMN. 


VARIABILITY OF a OrIONIS.—In the current number 
of the Observatory Mr. F. W. Backhouse directs atten- 
tion to the abnormally diminished brightness of this 
star. On October 14 it appears to have been 0-5 mag- 
nitude—one magnitude fainter than usual. 


THE Sorar Constant.—Criticism of the extremely 
accordant determinations of the solar radiation made 
under the auspices of the Smithsonian Astrophysical 
Observatory has been based almost entirely on the 
amount of the correction for the effect of the terrestrial 
atmosphere. Prof. Very maintains that the Smith. 
sonian observers underestimate this effect, consequently 
obtaining a value much too low. Although the Lang- 
ley method has already been applied under a diversity 
of conditions—height above sea-level, atmospheric 
transparency, temperature, etc.—yielding satisfactorily 
harmonious results, yet unceasing efforts have been 
made to apply more and more severe tests by carrying 
out the measures under the least possible superincum- 
bent air-mass. The most effective way in which this 
can be accomplished is by raising self-recording in- 
struments to the greatest possible height in the atmo- 
sphere by means of free sounding balloons. An 
account of the most recent experiments of this kind is 
presented by Messrs. Abbott, Fowle, and Aldrich in a 
memoir (Smithsonian Misc. Coll., vol. Ixv., No. 4, 
1915), which forms an important contribution to the 
subject. Space only permits a hint at the ingenious 
instrumental devices embodied in the apparatus, the 
searching laboratory tests, and the manifold correc- 
tions involved in the reductions. The most successful 
day ascent was made on July 11, 1914, from Omaha. 
At a mean altitude of 22,000 metres (nearly fourteen 
miles) the three best records gave 1-76 Calories per 
sq. cm. per minute. Corrected to mean solar distance, 
etc., this becomes 1-84 Calories. The barometric 
record indicated a pressure of about 3 cm. of mercury 
(i.e. about 1/25 normal atmospheric pressure. Other 
pyrheliometric measures have been made at heights 
corresponding to pressures of 30 cm. (manned balloon, 
Dr. Peppler), 44 cm. (Mt. Whitney), and 62 cm. (Mt. 
Wilson). These records, with the maximum value 
observed by Dr. Kimball at Washington, when plotted 
lie quite close to a straight line. It is concluded that 
the Smithsonian value (1-93 Calories) for the constant 
of solar radiation outside the atmosphere is amply 
confirmed. 


PROPER MOTIONS OF STARS IN THE REGION OF 
N.G.C. 6705.—Recently M. Comas Sola announced 
the discovery of a number of large proper motions in 
the region of this cluster (Messier 11) by stereoscopic 
examination of photographs. In view of the consider- 
able. interest recently aroused in this and _ allied 
methods of rapidly determining proper. motions (see 
various notes in this column, also. in the current num- 
ber of the Observatory), it is important to note that 
Prof. E. E. Barnard (Comptes rendus, vol. clxi., 
p- 411) has examined the region of this cluster in the 
stereocomparator. Although the pair of plates were 
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mately seven times the interval between M. Sola’s 
plates) no stars showing movement could be detected. 





Tue FuTuRE OF THE P ranets.—Under this. title 
M. P. Puiseux contributes an essay to Scientia (Octo- 
ber) dealing with some possible consequences of the 
explosion hypothesis due to Mr. R. T. A. Innes. The 
underlying idea is that sufficiently great pressure may 
be capable of inducing an explosive instability of the 
elementary atoms of matter resembling the trans- 
formations associated with radio-activity. If this is a 
fact of nature, then condensing stellar bodies become 
spontaneously explosive. It is supposed that the de- 
struction of the planets will be brought about by a 
solar outburst of this character. 


AMERICAN HYDROLOGY.1 


THe issue by the United States Geological Survey 
of a further instalment of water supply papers 
directs attention to the continued activity of that de- 
partment in prosecuting its researches into the national 
water resources available for industrial and agricul- 
tural purposes. The papers cover an extensive area 
of country and a diversity of subjects; and accord- 
ingly it will be convenient to deal with them seriatim. 

1) The eastern and southern coasts of the United 
States and the contiguous parts of Mexico and Central 
America, as far as the peninsula of Yucatan, con- 
stitute a broad, sub-level region, sloping gently sea- 
ward from the interior highlands. In the basin of 
the Mississippi, this plain, known as the Gulf Coastal 
Plain, extends inland for a distance of no fewer than 
soo miles. This, however, is the maximum breadth. 
On the Atlantic coast and in Mexico it is much more 
restricted, reaching mountainous districts at no great 
distance from the sea. The plain is characterised 
generally by low relief and broad river valleys, and 
in Texas, with which region Mr. Deussen’s report is 
specially concerned, it comprises a series of prairies 
and wolds, the latter term denoting a range of hills 
sloping gently on one side and descending abruptly on 
the other. 

Being a hydrographical paper, the report is drawn 
up from the point of view of defining and classifying 
the available sources of water supply, and accordingly 
the stratigraphy of the various districts is described 
in relation to their water-producing powers. The 
geological systems represented are the Carboniferous, 
the Cretaceous, the Tertiary, and the Quaternary. 
The Carboniferous rocks are not exposed, nor have 
they been reached by any boring within the limits of 
the area under consideration, but their presence is 
inferred from an exposure further west, and by the 
evidence of drill-holes in the adjacent Cretaceous area. 
The Cretaceous rocks, which consist for the most 
part of chalk, limestone, and marl, are so deeply 
embedded as to render them impracticable as sources 
of supply, either by artesian wells or otherwise. The 
available water-bearing strata are, therefore, the sedi- 
ments of the Tertiary and Quaternary series, com- 
prising some dozen formations, of which may be 
noted the Dewitt (Miocene), 1250 to 1500 ft. thick, and 
the Wilcox (Eocene), 800 to 1150 ft. thick. The former 


1 (1) Geology and Underground Waters of the South-Eastern Part of the 
Texas Coastal Plain (Water Supply Paper No. 335). By Alexander 

ssen. Pp. 365, with diagram and ix plates, 

(2) Water Analvses from the Laboratory of the United States Geo- 
logical Survey (Water Supply Paper No. 364). Tabulated by J. W. 
Clarke, Chief Chemist. Pp. 40. 

(3) Quality of the Surface Waters of Washington (Water Supply Paper 
No. 339). By Walton Van Winkle. Pp. 105, with charts. 

(4) Deschutes River, Oregon, and its Utilisation (Water Supply Paper 
No. 344). By F. F. Henshaw, John H. Lewis, and E. J. McCaustland. 
Pp. 200, with 28 plates and 8 diagrams. 

(5s) The Water Resources of Butte, Montana (Water Supply Paper No. 


ical side of water supply. 


consists of lacustrine and littoral deposits: cross- 
bedded, coarse, grey, semi-indurated, highly calcareous 
sandstones; and the latter of palustrine, marine, and 
littoral sands, clays, marl, and lignite. 
from these sources are classified and analysed accord- 
ing to their locality and occurrence. 


The waters 


(2 and 3). The next two papers deal with the chem- 
They exhibit in tabular 
form the constituents of samples of water, taken from 


various sources in the United States, and submitted 
to chemical analysis, together with some useful notes 


as to the bearing of chemical composition on the suit- 
ability of such waters for specific purposes. Most of 
the waters are commonplace in character, but some 
are exceptional; for instance, the Devil’s Inkpot in 
the Yellowstone Park is essentially a solution of 
ammonium sulphate, and the Shoal Creek springs in 
Missouri are impregnated with zinc to a remarkable 
degree. 
The physiographical features of the State of Wash- 
ington are described at some length in Mr. Van 
Winkle’s report, and it is interesting to note that the 
Cascade Range of mountains, which crosses the State 
from north to south, divides it into two regions with 
very dissimilar climatic conditions, that on the western 
side characterised by an abundant rainfall, with cool 
summers and mild winters, and that on the eastern 
side by a moderate, and even scanty, rainfall, with hot 
summers and cold winters. 
(4) The Deschutes River is a tributary of the 
Columbia River, entering the latter at a point about 
135 miles above the town of Portland. It is stated 
that the river is unique in several respects among 
rivers of the United States. ‘Its natural flow is 
remarkably constant; its head waters afford reservoir 
sites sufficiently large and so distributed that the total 
flow of the river may be utilised both for irrigation 
and for power"—these features, combined with the 
suitability of the river basin for their practical applica- 
tion, justify the expectation that the Deschutes Valley 
will become a flourishing district of agricultural im- 
portance, enhanced by numerous installations of hydro- 
electric plant furnishing power, either locally or for 
transmission to distant distributing centres. 

(5) The rugged region of western Montana includes 
a Curious re-entrant of the Continental Divide, form- 
ing a basin, bounded on the north, east, and south 
sides, and on part of the west side, by mountain walls. 
This basin, the flat floor of which is a little more than 
a mile above sea-level, has a maximum length of 
twenty-two miles, a maximum width of ten miles, and 
an area of 130 square miles. It probably came into 
existence near the close of the Tertiary or at the 
beginning of the Quaternary period. It is noteworthy 
to-day as containing on its northern side the Butte 
mining district, the most important mining centre in 
the United States. Started in 1864, when placer gold 
was discovered in the locality, the settlement has 
grown to a town of more than 50,000 inhabitants. 
The effect of this invasion of human activity has been 
to change completely the natural aspect of the place. 
The mountain sides have been denuded of their trees 
and the valley floor of its luxurious vegetation by 
sulphurous fumes emitted in great clouds from the 
smelting works, and a scene of desolation and ugli- 
ness has supervened. Since 1912, however, conditions 
have somewhat improved. Most of the large smelters 
have been shut down or removed, and the citizens are 
endeavouring by the cultivation of lawns, gardens, 
and trees, to restore something of the original beauty 
of the valley.. The climate is somewhat rigorous, the 
mean annual temperature being 42° F., and the lowest 
recorded temperature 29° F. below zero. The water 
supply of the district is plentiful; there is an average 





345-G). By O. E. Meinzer. Pp. 125, with map and photographs. 
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persons, or 165 gallons per head, which is a very 
liberal allowance compared with the customary con- 
sumption of large towns in this country. The figure 
is stated to include considerable quantities used by 
mines, railroads, and other industrial concerns, but 
even then it is greatly in excess of the standard pre- 
vailing in the United Kingdom. 


. 


ENGINEERING AT THE BRITISH 
ASSOCIATION. 


GECTION G (engineering) had a very full pro- 


gramme, which necessitated carrying the meet- 
ing on until mid-day on Saturday, September 11. The 
papers were grouped as follows: after the president’s 
address by Dr. Hele-Shaw on Wednesday, the morning 
was devoted to papers dealing with thermodynamics. 
The following morning was set apart for papers by 
local engineers, describing recent work in the various 
departments of municipal engineering (electric, gas, 
drainage, etc.); the papers read on Friday were all 
connected with electrical engineering, while Saturday 
morning was devoted to mechanical engineering. 
Wednesday, September 8.—In his address the presi- 
dent insisted on the duty of the British Association to 
justify its existence by doing something tangible to 
help the Empire in the great industrial struggle which 
must ensue when the military struggle comes to an 
end. He advocated the formation of a committee, 
initially of the engineering section, not merely to offer 
its services to any Government department, but to 
consider and urge the initiation of those reforms 
which would strengthen our hands in the coming 
international industrial warfare. The first paper was 
by Profs. Asakawa and Petavel, describing a series of 
experiments on the efficiency and losses of a gas 
engine; a preliminary note on the subject was pre- 
sented at the Birmingham meeting two years ago. 
The authors have determined the overall efficiency 
and the magnitude of the various losses with different 
mixtures and different compression ratios. The 
highest overall efficiency obtained was 27-4 per cent. 
The mechanical losses were determined by the rate of 
change of the kinetic energy of the rotating parts, as 
is very commonly done in testing electric motors. 

Prof. W. M. Thornton gave two short papers of a 
theoretical and speculative nature, entitled ‘‘ The Total 
Radiation from a Gaseous Explosion”? and ‘The 
Change of the Specific Heat of Gases with Tempera- 
ture.’’ According to the author, the lost pressure or 
suppressed heat of a gaseous explosion can be ex- 
plained mechanically by considering two combining 
atoms to act like colliding spheres. Their translational 
energy will generally be converted partly into vibra- 
tional and partly into rotational energy. Assuming 
that before the collision the translational and rotational 
energies of the atoms were equal, and that on collision 
the former is equally converted into rotational and 
vibrational, the latter, on which depends the radiation, 
will represent 25 per cent. of the total, which result 
the author claims to be in agreement with the obser- 
vations of Hopkinson and David. 

On Wednesday afternoon at the laboratories of the 
Manchester Steam Users’ Association, Mr. C. E. 
Stromeyer explained and demonstrated a machine for 
determining the fatigue limits calorimetrically. In 
this machine the specimen, which is subjected to 
rapidly reversed torsion, tension, or bending stresses, 
is water-jacketed, and the temperature of the water 
passing through the jacket is measured on entering 
and on leaving. No difference is detected until the 
stress reaches the fatigue limit for the specimen under 
test, but as soon as this is passed, heating of the 
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jacket water takes place. Hence the fatigue limit js 


watching the two thermometers. 

Mr. Stromeyer also gave a demonstration of -the 
phenomenon of water hammer by means of gas-heated 
glass vessels and tubes. 

Thursday, September 9.—Mr. de Courcey Meade, 
the corporation engineer, read a paper on the Man. 
chester drainage scheme, and showed a number of 
lantern slides illustrating the special work in con- 
nection with the new sewers now under construction. 
He was followed by Mr. S. L. Pearce, the corporation 
electrical engineer, who outlined the growth of the 
electrical undertaking and then described the general 
outlines of the projected station at Barton on the 
Bridgewater Canal. When completed, this station, 
which at present exists on paper only, will be one 
of the largest in the country. It will transmit three- 
phase power at 33,000 volts to a number of sub- 
stations. An interesting point is that the site is in 
close proximity to the corporation sewage works at 
Davyhulme, and it is proposed to use the purified 
effluent for condensing purposes, the canal authorities 
having refused permission to use the canal water. 
The increased temperature of the sewage effluent 
after passing through the condensers is advantageous 
in the further treatment before final discharge. 

Prof. A. B. Field described the special research work 
which is being carried out in the mechanical engineer- 
ing department of the Municipal School of Tech- 
nology, which was afterwards visited by the members 
of the Section. 

The corporation gas engineer, Mr. J. C. New- 
bigging, described the improvements recently intro- 
duced by the adoption of automatic vertical retorts; 
he also attacked the system of applying the profits 
from municipal gas undertakings to the relief of 
rates, instead of lowering the price of gas and thereby 
increasing its adoption for heating and power pur- 
poses. It need scarcely be said that this part of his 
paper did not go unchallenged in the discussion, 
dealing, as it does, with one of the thorniest problems 
of municipal politics. 

A paper was read by Mr. E. C. Mills describing 
his producer for placing in front of an ordinary steam 
boiler. The gasification of the fuel is carried out in 
this external producer, while the combustion of the 
gas takes place inside the ordinary boiler flue. Slides 
were shown and actual test figures given for boilers 
which had been fitted with the apparatus. 

Friday, September 1to.—Mr. N. W. McLachlan 
showed experimentally the rapid heating of iron strips 
when magnetised by high-frequency currents obtained 
from an arc-generator. The variation of perme- 
ability with temperature and the points of recales- 
cence could be traced in the variation of the current 
taken by the magnetising coil. The phenomena are 
complicated, however, by the skin effect, the depth 
of penetration varying with the temperature due to 
the changes in both resistance and permeability. 

A self-adjusting commutating device was described 
by Prof. Miles Walker, in which each brush is divided 
into two, one in advance of the other, the two being 
lightly insulated from each other. Before combining, 
the current from one brush passes round the inter- 
pole winding, while that from the other passes through 
an equivalent resistance. If the commutation be 
perfect, the current density will be uniform over the 
whole brush contact surface, and each brush will 
collect half the total current; if, however, on account 
of saturation at heavy loads, the strength of 
the interpole be insufficient, the commutation will 
be so affected that a larger share of the total current 
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its flux, and thus compensating for the saturation. 
This device should prove especially useful in the case 
of rotary converters, where the commutation is often 
difficult; it will enable an increased output to be 
obtained from a machine of a given size. 

A mathematical paper on ‘Electric Oscillations 
in Coupled Circuits’? was read by Dr. Eccles and 
Mr. A. J. Makower. The special case considered 
was that in which three paths, each containing an 
inductance and a condenser, are connected in parallel. 
The formule obtained were confirmed by tests in 
two simple special cases, viz., two tuned circuits 
coupled either by a common condenser or a common 
inductance. In the discussion Prof. Howe showed 
that the two special cases dealt with experimentally 
could be calculated in a very simple manner by a 
suitable choice of initial conditions. 

Prof. G. W. O. Howe then read a paper on ‘“‘ The 
Capacity of Aerials of the Umbrella Type,” in which 
the method described by the author at the Sydney 
meeting last vear was extended to aerials of this 
type. In the discussion Prof. Schuster pointed out 
that the small error due to the author’s assumption 
of a uniformly distributed charge would be always 
in the same direction. 

A note on ‘‘Earth Resistance’? was read by Prof. 
E. W. Marchant, who suggested the use of the equi- 
valent length of a column of the earthy material, 
which, with a cross-section equal to the surface of 
the buried conductor, would have the same resistance 
as the actual earth, as a criterion of the ‘earth.”’ 
Prof. Howe showed that this ‘equivalent length” 
depended merely on the dimensions, and need not be 
determined experimentally, since such measurements 
depended on the uncertain specific resistance of the 
soil; it could be calculated in the same way as the 
capacity, if the conductors were surrounded by an 
insulating medium. Dr. Eccles pointed out the need 
for caution in applying the continuous or low fre- 
a resistance to the case of a radio-telegraphic 
aerial. 

Messrs. Lacey and Stubbings described some ex- 
periments to determine the effect of a third harmonic 
on the iron losses of a three-phase transformer, the 
harmonic being due to the saturation of the cores. 
With a triple harmonic of 48 per cent. the iron loss 
decreased 22:5 per cent. on opening the neutral wire; 
this would prevent any third harmonic in the current 
and would remove the sine-wave constraint from the 
magnetic flux, which would consequently reach a 
lower maximum value. 

Prof. E. Wilson gave further information about a 
number of aluminium alloys, which have been ex- 
posed on the roof in London for many years, and 
on which he has reported on previous occasions. 

Saturday, September 11.—Mr. T. H. Brigg de- 
scribed a new method of attaching horses to vehicles, 
the principle of which is that the shafts are forced 
upward by a spring, thus relieving the horse of a 
part of his own weight when travelling on an easy 
road. As soon as the road becomes more difficult, 
owing, say, to an up gradient. the increased pull on 
the traces overcomes the spring and exerts a down- 
ward force on the shafts, enabling the horse to obtain 
the necessary adhesion on the road. 

_The report of the committee on complex stress 
distribution was read by Prof. Coker. It consisted 
mainly of a comparison of the behaviour of a sample 
of mild steel when subjected to steady and alternating 
Stresses respectively. 

A paper on the strength of iron and steel struts 
was read by Mr. A. Robertson. It was a‘record of 
experiments on solid, free-ended, centrally-loaded 
Struts made at Manchester University. The results 
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confirmed Euler’s formula, except for very short 
struts; the latter are discussed in detail in the paper. 

Prof. C. Batho described a new method of deter- 
mining the torsion stresses in framed structures and 
thin-walled prisms, especially useful in the case of 
cantilever bridges in which the suspended span is 
subjected to torsion, owing to unsymmetrical loading 
on the cantilever and anchor arms. The author 
showed the application of the method to a bridge of 
similar design to the new Quebec bridge. 

Prof. Miles Walker described some experiments 
made to determine whether the acceleration of one 
mass exerts any force on g neighbouring mass, as 
it should do if the analogy between the electric 
current and the movement of matter be perfect. The 
results obtained were negative, although the appa- 
ratus combined great sensitiveness with the very 
rapid acceleration of large masses. Prof. Schuster 
expressed regret that a paper of such physical im- 
portance had not also been brought before Section A 
(Physics) of the Association. 

This brought the proceedings of Section G to a 
close. 





ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION. 


= Section H (Anthropology) the proceedings showed 

little departure from the normal except perhaps 
in the small number of ethnographical papers, and in 
the character of the discussions which, on the whole, 
were a little less vigorous than usual, owing to the 
absence of many who, as a rule, may be counted upon 
to take part in the debates. The programme, how- 
ever, showed a longer list of communications than 
might have been expected. 

As in other sections, subjects of*special interest at 
the moment were not neglected. Indeed, the principal 
item in the programme was a discussion which took 
place in joint session with Section E (Geography) on 
‘Racial Distribution in the Balkans.” This was 
opened by Prof. G. Elliot Smith, who, after a lucid ex- 
position of the geographical, ethnological, and histo- 
rical factors which have brought about the segrega- 
tions and disunion of the Balkan peoples, went on to 
show that in spite of conflicting interests arising out 
of differences of history and creed, ethnological no 
less than geographical and economic considerations 
definitely linked together the Slovenes, Croats, and 
Serbs as one race, whose domain included not only 
Croatia (with Slavonia), Bosnia, Herzegovina, Mon- 
-tenegro, and most of Serbia as at present delimited, 
but also Dalmatia, nine-tenths of Istria (excepting 
Trieste), Carniola, and a strip of South Hungary. On 
ethnological grounds Bulgaria had a greater right 
than Serbia to the part of Macedonia now in occupa- 
tion by the latter, and on racial grounds her claim to 
the Dobrudja was more justifiable than that of 
Rumania. Sir Arthur Evans exhibited a diagram- 
matic map illustrating the ethnic relations between 
the Adriatic, the Drave, and the Danube, the result 
of many years’ observations in the area which is now 
occupied by the southern Slavs or Jugo-Slavs. Ethno- 
logical considerations supported the argument for a 
Jugo-Slav State. Italic preponderance was situated 
in the lower valley of the Isonzo, at Trieste, and in 
Istria. In Dalmatia, except in the town of Zara, the 
Italian element amounted to about 3 per cent. only 
of the population, the prevalence of Italian culture and 
the use of the language for commercial purposes 
giving a wrong impression. Sir Arthur then pointed 
out the value of the establishment of such a state 
in facilitating the completion of a railway, joining up 








r . 
nich omar tn lap aah TA 





300 NATURE 





[NOVEMBER II, 1915 





east and west along the main Roman road from 
Aquileia to Nissus, and running from Milan to Nish 
through Gradisca, Laibach, and Belgrade. The Hon. 
W. Pember Reeves, who was unable to attend the 
discussion, sent a communication in which, in dealing 
with the position of the Greeks, he urged that on 
historical and ethnological grounds their present 
northern boundary, including Epirus, corresponded 
closely to the ideal; while in Macedonia the line divid- 
ing the Bulgar-Slav portion from the Greek drawn 
by the Treaty of Bukarest represented the facts, 
especially as since the war of 1912-13 much migration 
had taken place on each side of the line. The claims 
of Greece to Bulgarian’ Thrace were justifiable on 
economic rather than ethnic grounds; on the other 
hand, the claim of Bulgaria to the eastern part of 
Macedonia was stronger than that of Serbia. In 
Monastir the existence of Vlach, Bulgarian, and 
Greek elements gave rise to a separate problem. It 
is scarcely necessary to emphasise the fact, upon which 
stress was laid by each speaker in turn, that political 
considerations had no part in the discussion. 

Another matter of topical interest was the subject 
of a communication by Prof. Arthur Keith. In 1905 
Prof. E. Manouvrier, of Paris, published a paper 
entitled ‘“‘Une Application Anthropologique a 1’Art 
Militaire: le Classement des Hommes et la Marche 
dans |’Infanterie,”” in which he advocated the classifi- 
cation of soldiers according to length of the lower 
limbs, rather than according to height, in order to 
minimise fatigue. This publication had not received 
attention in this country at the time of its publication, 
and a summary of its contents was now presented to 
the section at the request of the author. In the dis- 
cussion which followed the hope was expressed that 
the suggestions might be put to a practical test. 

A second discussion had for its subject “The Influ- 
ence of Egyptian Civilisation on the World’s Culture.” 
It was opened by Prof. Elliot Smith and Mr. Perry. 
Their communications covered a wide field. They 
argued that towards the close of the new Empire a 
great many of the most distinctive practices of 
Egyptian civilisation, carried possibly in part by 
Phoenicians, suddenly appeared in the more distant 
parts of the coast lines of Africa, Europe, and Asia, 
and in course of time in Oceania and America. Mr. 
Perry relied in particular on the association of mega- 
lithic buildings and mine workings, or the situation 
of such monuments in or near regions noted for gold, 
precious stones, or pearl fisheries, as well as on 
similarities of technique in smelting or refining opera- 
tions. In the discussion which followed, the opening 
speakers were subjected to some severe criticism. Sir 
Arthur Evans, while feeling that it was impossible 
to discuss adequately a subject of such vast extent, 
attacked their method of dealing with the evidence, 
and Prof. Petrie emphasised the necessity for greater 
precision in datine the facts with which they dealt. 
Sir Richard Temple pointed out certain difficulties in 
this connection in the treatment of the Indian evidence. 
Dr. Rivers, in supporting the openers, explained the 
reasons which had led him to modify his previous 
opposition to their position. The president pointed 
out that the difficulty of the length of time necessary 
for such a diffusion of culture was perhaps not so 
great as might be thought; a complete change had 
taken place in the diet of the native of South Africa 
since the discovery of America, when maize was intro- 
duced to the Old World. 

Other communications, in addition to this discus- 
sion, also dealt with Egyptian archeology. Mr. 
Robert Mond made a valuable contribution to the 
method of recording archeological discoveries with an 
exhibit of a cardboard folding model of the Theban 
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| temple of Menna at Gurnah, on which photographs 


recorded all the scenes painted on the walls of the two 
chambers exactly in the position in which they were 
found. He proposes to survey all the temples and 
buildings of ancient Egypt in the same manner. Prof, 
Petrie described the magnificent find of twelfth-century 
jewelry of a_ princess, .daughter .of Senusert III., 
found by the British School of Archeology in Egypt 
at Lahun, which is in some respects finer than any 
yet known. 

What was, however, felt to be one of the most impor. 
tant communications made to the section in the course 
of the meeting was a paper by Dr. E. A. Gardiner, 
‘Fresh Light on the Origin of the Semitic Alphabet,” 
which dealt with inscriptions of Pharaonic date in an 
unknown writing discovered by Prof. Petrie in Sinai 
in 1905. The inscriptions would appear to be alpha- 
betic. A detailed analysis supported the .conjecture 
that the system was related to, if it did not actually 
represent, the common parent of the Pheenician, 
Greek, and Sabzan alphabets. This Proto-Semitic 
alphabet apparently was hieroglyphic and acrophonic, 
i.e. the value of the letters was taken from the names 
of the things they represented. 

Sir Arthur J. Evans, foliowing Dr. Gardiner, dwelt 
upon the value for comparative purposes of the Cretan 
analogies for the origin of the alphabet, which were 
decisive against De Rougé’s theory that the Semitic 
alphabet was derived from hieratic Egyptian forms 
representing similar sounds but having no reference to 
the actual meaning of the later name. To a certain 
extent the Minoan and Cretan forms appeared to 
belong to related systems. Dr. Gardiner’s evidence 
tended to show that Semitic letters were derived from 
an indigenous source, and if the early forms went 
back to 1500 B.c. they could not have been introduced 
from Crete by Phoenicians. Nor did the aleph-beth 
theory of Gesenius require Egyptian influence, though 
it might have been present in both Semitic and Minoan 
as a formative element. 

An interesting paper by Prof. R. S. Conway dealt 
with the religion and linguistics of early Italy. He 
described some votive offerings to the Venetic goddess 
Rehtia discovered on the site of a temple at Este, 
the ancient Atesta, about eighteen miles south of 
Padua. The offerings, which were of two classes, 
consisted of votive nails and wedges recalling Horace’s 
description of Dira Necessitas, and bronze _ tablets 
divided into longitudinal bands, ten or twelve in num- 
ber. The latter, the author suggested, might be con- 
nected with a game, and possibly were offerings of 
lucky players. 

Two communications dealt with British archeology. 
The first, by Mr. J. P. Bushe-Fox, described the ex- 
cavations at Uriconium in the year 1912-14. The 
finds included a large amount of pottery, evidence of 
industrial occupations, and a building of unique form. 
The second, by the Rev. Dr. Dukinfield Astley, on 
‘*Early Man in Norfolk,’ discussed the further evi- 
dence for the existence of Aurignacian man in East 
Anglia furnished by the results of excavations in 
Norfolk undertaken in 1or4. 

Among the papers dealing with social organisation 
and religion was an important communication by Dr. 
W. H. R. Rivers. on ‘‘Ceremonial and Descent in 
Ambrim,” which adduced evidence to show that though 
at the present time the institutions of the island are 
patrilineal, in the older ceremonial, which is indi- 
genous, the mother’s brother comes into prominence. 
Consequently in this part of Melanesia it would 
appear that matrilineal institutions preceded the patri- 
lineal. 

Miss Margaret Murray, in her paper on “ Royal 
Marriage and Matrilineal Descent,” dealt with the 
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custom of sister marriage in the royal Egyptian and 
Semitic families, which, as she pointed out, were not 
regarded as unusual when recorded by native histo- 
rians, and traced the customs to a more prolonged 
survival of inheritance in the female line in royal 
families. Dr. Nadine Ivanitzky’s communication on 
“The System of Kinship among Primitive Races in 
connection with their Mode of Grouping” dealt with 
the manner in which economic and social factors act 
and react on the recognition of kinship in a group by 
determining the size of a group, its relation to other 
and competing groups, and the relation of the indi- 
viduals within the group. 

In physical anthropology, in addition to the paper 
by Prof. Keith, to which reference has already been 
made, Dr. Manson exhibited photographs and skia- 
graphs of members of a family showing hereditary 
syndactalism and polydactalism, and Dr. G. W. Ham- 
bleton discussed chest types in man in relation to 
disease. Prof. Guiffrida-Ruggeri’s -‘‘ Notes on the 
Neolithic Egyptians and Ethiopians.”’ criticising the 
theories of Prof. Elliot Smith and others on the 
physical affinities of the early inhabitants of Egypt, 
and Prof. Elliot Smith’s communication on ‘The 
Earliest Human Remains from India,” owing to lack 
of time, were taken as read. 

At the close of the proceedings, the section, at the 
invitation of the Ribchester Museum Committee, 
visited the Roman camp at Ribchester for the formal 
opening by Prof. F. J. Haverfield of the recently com- 
pleted Museum of Roman Antiquities. Prof. Haver- 
field then delivered an address on the purpose of the 
small castella or forts, found scattered over all the 
north from Chester to Carlisle and from the vale of 
York to Tyneside, of which Ribchester is an example, 
as purely military units controlling the country from 
strategic points. : 


THE RELATION OF EDUCATION TO 
INDUSTRY. 


T the last meeting of the British Association in 
Manchester, in 1887, .the president, Sir Henry 
Roscoe, in his opening address, referred to national 
education with patriotic candour, in the following 
prophetic sentence :—‘‘The country is beginning to 
see that if she is to maintain her own commercial and 
industrial supremacy the education of the people from 
top to bottom must be carried out on new lines. The 
question as to how this can be most safely and securely 
accomplished is one of transcendent national import- 
ance, and the statesman who solves this educational 
problem will earn the gratitude of generations yet to 
come.” 

A generation has passed since Sir Henry Roscoe 
uttered his prophecy, and still our national education 
is, though improved, far from being carried out on 
the principles and methods which will ensure our in- 
dustrial supremacy. In other words, ‘the states- 
man ”’ has not yet appeared ! 

By national education we mean, of course, the educa- 
tion of the whole people, not of a class only. From 
1872 until as late as 1889 no attempt was made by 
Government to provide secondary and technical educa- 
tion in continuation of the elementary stage, and in 
consequence of this the progress made in scientific 
knowledge bearing on industry and commerce was 
withheld from our own people who most needed it, 
and left to other nations who were better qualified to 
reap the advantage. The results, it is well known, 
have been lamentable, for it so happened that it was 

1 Abridged from a paper read before the Section of Educational Science of 


the British Association at Manchester on September 11, by the Right Hon. 
Sir William Mather. 
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during this very period that the most remarkable dis- 
coveries and development in science were revealed to 
the world, and their practical application demonstrated. 
During that period, and indeed long before, notably 
in Faraday’s lifetime, England produced some of the 
most eminent men of science in the world, who opened 
out to us the immeasurable possibilities of adding to 
the material wealth and prosperity of our country by 
the adoption of their discoveries. 

Only two countries, however, were ready to take 
practical advantage of these discoveries owing to their 
widespread facilities for education ranging through 
the elementary to secendary and technical schools up 
to scientific teaching in the universities. These coun- 
tries were America and Germany. 

Consequently the great discoveries relating to the 
utilisation of those subtle forces of electricity and mag- 
netism achieved their first triumphs in these two 
countries, where the spirit of education had long 
before penetrated the lives of the people and prepared 
them to adopt and apply the new revelations of science 
to the common needs of human life. 

These great movements stirred our Government at 
last to send out a Royal Commission to investigate 
the educational facilities in the secondary and tech- 
nical schools of foreign countries. Oh, the pity of it! 
That a country which had enjoyed the greatest oppor- 
tunities for the application of scientific discoveries and 
methods to industry through the undisturbed monopoly 
of engineering, chemical, and other industries extend- 
ing over a full century, should have neglected the only 
means of retaining that position by the adoption, 
during the years of expanding wealth and prosperity, 
of a system of universal, free, and enlightened educa- 
tion open to every class throughout the land! The 
reports brought back from Europe by the Royal Com- 
mission, and one from America, written by myself 
after eight months’ investigation, spread alarm 
throughout the United Kingdom and the British 
Empire. These reports were published in 1884. No 
action was taken by Parliament until 1889, when 
happily a Technical Instruction Act was passed, within 
two days of the close of the session, but almost by a 
fluke even then, owing to the efforts of a few desperate 
men on both sides of the House who believed that 
“through lack of knowledge the people perish.” 

Probably no Act of Parliament was ever seized upon 
with such avidity as this Technical Instruction Act, 
for, as the municipalities themselves were by the Act 
constituted the local administrative authorities, the 
large manufacturing districts, notably Manchester, 
Salford, and other parts of Lancashire, were especially 
eager in pressing for its adoption. The following year 
the “whisky and beer tax” was earmarked for the 
support of technical education, which resulted in 
numerous fine institutions being erected in many parts 
of the country. In 1902 secondary education was 
adopted permissively-in a new Elementary Education 
Act, and though not adequate to meet the wants of 
the country, it was received with thanks for small 
mercies owing to the fact—which in some other coun- 
tries would have been foreseen—that no system of 
thorough technical education can be carried out where 
secondary education is a missing link, so that for a 
time our rational system of public elementary and 
technical education minus the secondary was more 
like ‘‘a rope of sand than a chain of welded links.” 

As a result of the passing of the Technical Instruc- 
tion Act of 1889, the development of technical instruc- 
tion was so rapid that in 1895 an Association of Tech- 
nical Institutes was formed. A large number of new 
schools have been erected solely for the purpose of 
technical instruction, and are equal in equipment and 
staff to the average of those in the United States and 
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on the Continent. Such, for instance, are the schools 
of Manchester, Salford, Birmingham, Belfast, Shef- 
field, Bradford, Bristol, Edinburgh, Nottingham, 
London, and of these several take rank as technical 
universities where day students may graduate and 
recognised degrees may be obtained. In particular, 
the Imperial College of Science and Technology and 
the Manchester School of Technology are not sur- 
passed by any similar institution in the world. 

There are now eleven universities in England and 
Wales, including the ancient ones of Oxford, Cam- 
bridge, and Durham. The latter have conformed to 
the spirit of the age by adapting themselves to the 
requirements of science, while the more modern uni- 
versities, though primarily established to meet the 
needs of industrial development, have taken ample 
care of the equally important subject of the arts. 

A general survey of our present equipment for 
national education would, however, clearly show that 
we are still far below the standard our industries 
require if they are to compete successfully with those 
of other countries; therefore the most reactionary form 
of economy during the war would be the reduction 
of Government grants to education of any grade. 

It would be noted also that no provision has yet 
been made to continue the education begun in the 
elementary schools through the period of adolescence 
—the impressionable period for good or evil—in the 
life of our young people who at fourteen years of age 
must begin to earn something towards their own cost 
of living. Each year something like 600,000 of these 
young people leave the elementary schools, forming a 
population of about two millions of young people, from 
fourteen to seventeen years of age, a prey to many 
evil influences, and comparatively few of them are 
accounted for in the attendances at the evening 
schools. Special provision for them has not yet been 
made, nor has any definite system of continuation 
schools for the manual worker yet been established; 
consequently the expenditure on public elementary 
education is largely wasted, and the mental, moral, 
and physical training of the children of the nation is 
suddenly arrested at fourteen years of age. 

This link in the chain of education is so vitally 
important from the industrial point of view 
alone that it should be dealt with without 
delay by a _ special committee of industrial and 
educational experts; for after this war more 
than ever shall we need to use every advantage 
that the highest education can confer upon our people 
in order to utilise the ample material resources of all 
kinds which we possess, if we wish to maintain our 
place in the world of industry and commerce. 

At this point I will venture to express a doubt as to 
the efficiency in administration of our national educa- 
tion system at the top, either for initiation or_control. 
A Department of Education, with a Cabinet Minister 
as president, assisted by a permanent Secretary of 
Education and a vast number of inspectors and 
examiners and Civil Service clerks is, in my opinion, 
unsuitable for our country as well as extremely un- 
economical. A bureaucratic spirit creeps into such a 
Department, without any one person being specially 
to blame, and such a spirit is the obstacle to en- 
lightened progress. 

The freedom and responsibilities of local administra- 
tive authorities, acting through competent directors of 
education and committees composed largely of the 
best and most enlightened in the community as co- 
opted members, may be, and in fact are, frequently 
impaired or destroyed altogether. 

The glaring inconsistency of the Board of Educa- 
tion, as at present constituted, lies in the political 
necessity of changing the president at every change of 
Government. The education of the people of the 
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nation is a subject too sacred to be rendered liable to 
the whims and caprices of party politics. 

A small salaried Council or Royal Commission of 
Education, appointed by Parliament from the best men 
the country possesses, regardless of party, each retir- 
ing at fixed periods, but eligible for reappointment, 
would suffice to represent the State in all respects, 
while ensuring the continuity of principles and methods 
of progressive education. The local authorities, under 
such conditions, would undertake large responsibilities 
with greater freedom, and higher educational efficiency 
would be assured throughout their respective areas of 
administration. 

One’s mind naturally associates the desire for true 
education chiefly with the industrial classes, and 
especially so in these times when, under the terrible 
stress and strain of a vast war, the real qualities of 
men and things are disclosed. It is obvious that a 
more thorough and enlightened system of education 
such as we have been considering would in the course 
of years render the relations between employer and 
employed totally free from the troubles we have had 
and must have from time to time under present 
conditions. 

These disputes arise out of a sense of injury, real 
or imaginary, on the part of one side or the other, 
generally in connection with wages and hours of 
labour, or with questions of discipline and business 
management. Evidence is accumulating to prove 
that the relationship between employer and employed 
has hitherto, generally speaking, been based on false 
and glaringly unscientific principles. Trades unions 
and empioyers’ federations exist more for organised 
defence and resistance than for peaceful progress, and 
it lies in the very nature of the present system of 
industrial management that this should be so. There 
is really as little cause for the two elements involved 
in industry, namely, capital and labour, to be divided, 
as for a household to be divided against itself. Em- 
ployers and employed live, as it were, under one roof 
and for one purpose, the one being absolutely de- 
pendent on the other. They must rise, continue, or 
fall together. For want of a thorough understanding 
of this economic law, as old as the hills, yet never 
universally recognised, the path of industrial develop- 
ment has been strewn with the wreckage of lives, 
the waste of capital and energy, and at times with 
incalculable misery for thousands of women and chil- 
dren comparable only to a state of active warfare. 

Where there is no true vision the people perish. 
Without the desire to learn, to know, to see and trust 
to a better way than that of recurring strife, the 
people deserve to perish. We must have visions in 
relation to industrial peace such as we visionaries hold 
in relation to international peace. After this Arma- 
geddon has been fought out and the victory won by 
those who fight for truth, justice, and right, against 
what appears to be the frantic force of evil doers, we 
must resolve to start again on a higher plane of indus- 


| trial relationship, in the attainment of which educa- 


tion on the lines already indicated must necessarily 
be the leading factor. 

No country in this world can so easily change the 
moral and mental growth of its children from the 
wrong direction to the right as Great Britain can. 
We possess absolute political freedom, the poorest of 
the poor amongst us casting as potent a vote under 
our self-governing constitution as the richest magnate 
in the land. With the political freedom and individual 
responsibility such as we enjoy, perfect discipline must 
ensue if we become educated scientifically to do the 
necessary thing in the right way, for the welfare 
of the country and of all who dwell therein. 

If liberty and self-government by the people for the 
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people do not yield this result, it is obvious that we 
are not efficiently educated, that is, we are either not 
intelligent enough to know the right way from the 
wrong, or, knowing it, we do not care to follow it; 
which means that our moral nature, or higher self of 
spirit and conscience, has not become educated equally 
with our intellectual abilities. 

The one outstanding menace, which imperils our 
very existence as an industrial nation, is the chronic 
separation of capital and labour, employers and em- 
ployed, into opposing camps. Until the necessity of 
perfect unity of interest, of motive, and of purpose is 
recognised and established, we are building our indus- 
trial edifice on the sand, liable at a moment’s notice 
to be shattered by the winds and storms of passionate 
discontent which sweep away what the best culture 
and skill may have erected. It is eminently unscien- 
tific to build on sand when rock is at hand. In build- 
ing up our industries scientifically let us not forget 
that in its broadest sense science, as has been well 
said, ‘‘includes the elements of the theory of morals 
and those of political and social life." There is a 
science, therefore, which if applied to the elements of 
capital and labour will blend them into one organic, 
harmonious whole. The science of education will 
teach both labour and capital to look at the problems 
of industrial growth and success with cultured minds, 
instead of as now with minds only half made up— 
prone to err, to misjudge men and things, unable to 
see with an instructed sense of proportion, to differ- 
entiate between that which is true and that which is 
false, between right and wrong, in the complex ques- 
tions affecting both. The science of management is 
as important as the science of mechanics. The latter 
shows the laws of right construction; the former, the 
way to peaceful control, to unity of purpose, and, 
above all, to equity in sharing results of the organic 
whole of capital and labour. 





SMITHSONIAN EXPLORATIONS. 


FULLY-ILLUSTRATED pamphlet containing 

brief accounts of the more important explorations 
and field-work undertaken during 1914 by members of 
the staff of the Smithsonian Institution proper and of 
its branches, the National Museum, the Bureau of 
American Ethnology, and the Astrophysical Observa- 
tory, has recently been issued. 

Dr. C. D. Walcott briefly outlines his summer’s 
work in British Columbia and Montana, in continua- 
tion of his previous geological explorations in those 
regions. In the lower portion of Deep Creek Canyon, 
south-east of the city of Helena, a deposit of siliceous 
shale was examined, where some years ago Dr. Wal- 
cott discovered the remains of crab-like animals 
suggesting in form the fresh-water cray-fishes found 
in streams and ponds all over the world. ‘‘ These 
fossils,” says Dr. Walcott, ‘‘are the oldest animal 
remains now known, and the algal deposits, which 
occur at intervals for several thousand feet below the 
shales containing the crustaceans, are the oldest 
authentic vegetable remains. It is also most interest- 
ing that two types of bacteria have been found in a 
fossil state in the rock in association with the ‘algal 
remains.”’ 

Continuing the excavations at the cave deposit near 
Cumberland, Maryland, Mr. J. W. Gidley, of the 
U.S. National Museum, has added to the already 
important collection from this region more than 400 
specimens of fossil animals, deposited there in 
Pleistocene time. Among these was a practically 


_complete skeleton of the large extinct peccary, 


measuring more than 4 ft. in length, a partial skull 
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of a wolverine, and several skulls of extinct species of 
the black bear. 

Mr. H. C. Raven, who has been collecting animals 
and birds for the Smithsonian Institution through the 
generosity of Mr. W. L. Abbott, gives interesting in- 
formation respecting the inhabitants and the animals 
of Celebes, Malay Archipelago. Mammal life, accord- 
ing to Mr. Raven, is not nearly so plentiful in Celebes 
as in Borneo, where he was collecting during the 
previous season, but several peculiar animals have 
been captured by him, among them a specimen of 
Babirussa, a pig with peculiar erect tusks curved 
backward above the forehead. 

An expedition under the joint auspices of the Smith- 
sonian Institution and the Cuban Government spent 
two months on the coast of western Cuba for the 
purpose of making a complete biological survey of the 
waters of that region, and incidentally to obtain speci- 
mens for the exhibition series of the National 
Museum. The Smithsonian was represented by Mr. 
John B. Henderson, a Regent of the Institution, and 
Dr. Paul Bartsch, of the National Museum. Exten- 
sive dredging operations for securing marine speci- 
mens were carried on daily, and from several shore 
stations large numbers of specimens of land 
forms were taken. The expedition was quite success- 
ful, and a great quantity of valuable material is now 
in the hands of specialists of the National Museum 
for final report. Particularly good were the collec- 
tions of marine organisms, especially the molluscs. 

Early this year arrangements were made whereby 
Mr. Neil M. Judd, of the National Museum, was 
enabled to accept an invitation to participate in the 
archeological investigations in Guatemala, conducted 
by the American School of Archeology. Mr. Judd’s 
special work was to superintend the making of 
plaster casts of several of the huge stone monuments 
that have made world-famous the ruins of the so- 
called ‘‘Temple Court,’’ the religious centre of the 
sacred city of Quirigua. After this work, Mr. Judd 
paid a brief visit to the Mexican border to ascertain 
the anthropological possibilities among the Indian 
tribes of this region. But little survives, in the 
remnants of the Quiche, Cachiquel, and Tzutuhil 
tribes, to indicate the strength and magnificence of 
the Quiche empire which Pedro de Alvarado destroyed 
in 1523, at the beginning of his conquest of Guate- 
mala. Although the natives of these interior valleys 
have always been considered treacherous, Mr. Judd 
experienced few difficulties, and his hurried journey 
seems to indicate that extended anthropological in- 
vestigations in this region will be as easy as they 
are desirable. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Campripce.—Sir W. H. Solomon and Prof. G. H. 
Bryan have been elected to honorary fellowships at 
Peterhouse. 


Lreps.—The Senate, at a meeting held on Novem- 
ber 3, passed a resolution expressing deep regret at 
the death of Sir Arthur Riicker. The Senate_places 
on record its sense of obligation to Sir Arthur Riicker, 
who, with his colleagues forming the first staff of the 
Yorkshire College of Science, laid the foundations of 
its intellectual work and corporate life. It was their 
advice which encouraged the council of the York- 
shire College of Science so to widen the scope of its 
studies as to enable it to develop into a University 
embracing the disciplines of arts, science, medicine, 
and technology. Furthermore, the Senate records its 
grateful appreciation of the part which, in his last 
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years, Sir Arthur Riicker (as a member of the Advi- 
sory Committee on University Grants) took in framing 
the federated superannuation system for universities, 
now successfully adopted by all the university institu- 
tions of modern foundation in England and Wales. 


Oxrorp.—Dr. E. W. A. Walker, fellow of Univer- 
sity College, has been appointed lecturer in pathology 
for five years from January 1, 1916. 

Prof. H. L. Bowman, Waynflete professor of 
mineralogy, reports two valuable benefactions to his 
department. (1) Under the will of the late Sir Arthur 
Church has been bequeathed tool. for the purchase 
of apparatus and specimens, together with the chem- 
ical and mineralogical apparatus and instruments in 
Sir Arthur’s laboratory and his collection of mineral 
specimens (other than cut gem-stones). (2) A valuable 
collection of minerals made by the late Dr. Hugo 
Miiller, containing some 2000 good specimens, has 
been presented by Mrs. Miiller. 





Mr. A. R. Hinks, the Gresham lecturer on astro- 
nomy, will deliver four lectures on ‘‘ Navigation and 
Maps ” at Gresham College, Basinghall Street, E.C., 
on November 16, 17, 18, and 19. The time of the 
lectures is 6 p.m., and the admission is free. 


Ir is announced in the issue of Science for October 29 
that the sum of about 80,000l. has been subscribed in the 
University of Michigan alumni campaign for 200,000l. 
with which to build and endow a home for the Michi- 
gan Union, as a memorial to Dr. James B. Angell, 
president emeritus; and that Delaware College, at 
Newark, has received a gift of 100,000l., from a donor 
whose name is withheld, for the construction and 
maintenance of buildings. 


Tue Comité des Visites aux Blessés Belges has col- 
lected about three thousand volumes of French and 
Flemish works in order to provide Belgian wounded 
soldiers with literature in their own language. The 
committee now informs us that amongst the wounded 
there are many students and technical workmen who 
desire to follow up tHeir studies, and for this purpose 
want books on science and engineering, chemistry, 
physical science, mathematics, mechanics, electricity, 
and other sciences; also commercial study books, tech- 
nological works, etc. Any of our readers possessing 
surplus volumes of this nature should address them 
to Madame Carton de Wiart, at the library department 
of the committee, Sardinia House, Sardinia Street, 
Kingsway, London. 

WE hope the appeal of the eminent physicians and 
surgeons on behalf of the London (Royal Free Hos- 
pital) School of Medicine for Women will meet with 
a generous and immediate response. For the en- 
largement of the school premises 30,000l. is required, 
and already 18,000]. has been received. This school 
(the only one in London at which women can receive 
a medical education) was rebuilt in 1g00 in the expec- 
tation of an average annual entry of thirty-five 
students. During the last six years the annual entry 
has risen to sixty students. This session 110 new 
students have entered the school. Enlargement of the 
laboratories and lecture-rooms has become urgently 
necessary, and, an adjoining site having been secured, 
building has already begun. Already there is a grave 
shortage of men medical students, and in view of the 
valuable medical work women have done during the 
last forty years, it is earnestly to be hoped that women 
medical students will receive all the encouragement 
and help it is possible to provide. 


Tue calendar of the twenty-fourth session, that for 
1915-16, of the University College, Reading, has been 
received. Notice is given in it that while the college 
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will make every effort to adhere to the arrangements 
announced in the calendar, it may be necessary to 
modify them owing to the exceptional circumstances 
brought about by the war. The teaching work of the 
college is organised in three faculties—letters, science, 
and agriculture and horticulture, and in three depart. 
ments—fine arts, music, and commerce and technica} 
subjects. The faculty of agriculture and horticulture 
dates from 1913, and grew out of a department of 
agriculture formed in 1893. As a result of the De- 
velopment Act of 1909, England has been divided into 
ten agricultural provinces, each consisting of a group 
of neighbouring counties and centred on a University 
Agricultural Department or an Agricultural College. 
The province which is centred upon University Col- 
lege, Reading, consists of the following counties :— 
Berkshire, Buckinghamshire, Dorset, Hampshire, the 
Isle of Wight, Middlesex, and Oxfordshire. It 
is the desire of University College, Reading, 
to assist in every possible way  agriculturists 
who are resident in the Reading province, 
and, in cases where the county council con- 
tributes to the funds of the college, reductions are 
made in the fees charged to residents in those counties. 
As the result of an agreement with the British Dairy 
Farmers’ Association, the British Dairy Institute was 
moved from Aylesbury to Reading in 1896. It is under 
the control of a joint committee of representatives of 
the association and of the college. 





SOCIETIES AND ACADEMIES. 
LonDON. 

Royal Society, November 4.—Sir William Crookes, 
president, in the chair.—Prof. W. E. Dalby: A 
diagram to facilitate the study of external ballistics. 
The paper describes a semigraphical method for solving 
problems relating to motion in a resisting medium, 
with particular application to the motion of a pro- 
jectile after it has left the gun. It is shown how 
easily and rapidly problems of direct fire can be solved 
by the aid of the diagram, with an accuracy sufficient 
for most practical purposes, and probably to the same 
order of accuracy as that of the data from which 
the primitive curve is derived. For a given muzzle 
velocity, the range, the time of flight, the angle of 
elevation corresponding to the range, the angle of 
descent, found from the diagram, are respectively 
multiplied by the ballistic coefficient to get the actual 
values of these quantities. It is shown how easily 
Siacci’s function can be integrated, and a curve show- 
ing the integral value of the function is added to the 
diagram. The diagram may be used for the solution 
of problems relating to high-angle fire just in the same 
way as the ballistic tables are used. The actual velo- 
cities are replaced by pseudo-velocities calculated in 
the way explained in the gunnery text-books, and then 
these pseudo-velocities are used with the diagram.-— 
W. B. Hardy: An application of the principle of 
dynamical similitude to molecular physics. The prin- 
ciple of dynamical similitude is developed and applied 
to the case of the internal latent heat of evaporation. 
It is found that if temperature be proportional to the 
mean energy of progressive motion of the molecules, 
the internal latent heats of dynamically corresponding 
states should be given by the equation LM=ar, where 
L is the latent heat, M the gram-molecular weight, 
a a constant, and 7 the temperature. This equation 
may be used either to identify corresponding tempera- 
tures or to test some assumption as to corresponding 
temperatures.—R. Jones: The motion of a stream of 
finite depth past a body. The method of considering 
the two-dimensional flow of an infinite fluid past a 
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body, as being constituted of a potential motion plus 
4 circulation, is in the present paper applied to a stream 
of finite depth.—K. Terazawa: Deep-sea water waves 
caused by a local disturbance on or beneath the surface. 
Analytical investigations of sea-water waves produced 
by a local disturbance on the surface have been made 
by various writers. Prof. H. Lamb’s paper (Proc. 
Lond. Math. Soc., (2) II., p. 371, 1904), on the subject 
is the most concise and comprehensive. The earlier 
part of this paper consists of an extension of his in- 
vestigations, and discusses the cases where the initial 
prescribed displacement of the surface or impulse ap- 
plied to it is of the form Acosm6/a, where a is dis- 
tance from origin, instead of being condensed in a 
point. The displacement of the surface is expressed 
as a power series of gt?/a, with zonal or associated 
harmonic functions as its coefficients. As to the 
sequence of events at the centre of the initial disturb- 
ance, there has hitherto been little examination. In 
this paper that point is discussed, the initial disturbance 
being assumed to be of the form A//(b?+a'), and it 
is found that for this type there occur only a few 
rises and falls of the surface which cease in a short 
time. The latter part of the paper is devoted to the 
problem of the tidal wave caused in deep water by a 
submarine explosion having its source situated at a 
point or along a horizontal line, assuming this source 
to be placed so deep, or its force to be so gentle, that 
the surface of the water is not broken by the ejection 
of a water-column.—W. G. Duffield : The consumption 
of carbon in the electric arc. Experiments have been 
carried out to determine the amount of material lost by 
the poles of a direct-current carbon arc under different 
conditions of current and arc length. Before beginning 
the weighings the arc was burnt to shape; on this 
account consistent results have been obtained. For a 
given current the carbon consumption of both “the 
anode and the kathode increases with the arc length 
until a constant value is reached. Using long arcs the 
consumption per coulomb decreases with increasing 
current; the ratio of anode to kathode consumption is 
about 1-5, increasing slightly with the current. The 
study of extremely short arcs leads to the following 
conclusions :—(1) The loss of an atom of carbon from 
the kathode of a very short carbon arc is accompanied 
by the transfer between the poles of a quantity of 
electricity equivalent to four electronic charges. (2) In 
long arcs the loss is due to this essential carbon dis- 
appearance plus a quantity due to combustion. No. (1) 
has been found to hold over a range of current 
strengths from 2 to 100 amperes.—Hon. R. J. Strutt: 
Observations on the fluorescence and resonance of 
sodium’ vapour. II.—J. G. Leathem: Some applica- 
tions of conformal transformation to problems in 
hydrodynamics. Supplementary note.—L. _ Isserlis : 
The conditions under which the ‘ probable errors” of 
frequency distributions have a real significance.—Prof. 
W. M. Thornton: The reaction between gas and pole 
in the electrical ignition of gaseous mixtures.—Lieut.- 
Col. A. G, Hadcock: The longitudinal strength of 
cylinders closed by screw plugs.—J. G. Leathem : Some 
applications of conformal transformation to problems 
in hydrodynamics.—A. B. Wood: Volatilisation of ex- 
tremely thin radio-active deposits.—S. W. Richardson : 
Some experiments on the properties of dielectrics.— 
W. B. Bottomley : a bacterial test for plant-food acces- 
sories (Auximones). 


Challenger Society, October 27.—Dr. E. J. Allen in 
the chair.—L. A. Borradaile : The mandibles and asso- 
ciated structures in prawns. The structures which 
surround the mouth of the common prawn were de- 
scribed, suggestions were made as to their functions, 
and problems presented by their morphology were dis- 


NO. 2402, VOL. 96] 








cussed. Reasons were given for believing some at 
least of the appendages to be derived from limbs of a 
type which possessed four endites proximal to the 
endopodite, and one in the region of the ischiopodite. 
The rest of the endopodite might represent a sixth 
endite, such as that found on the thoracic limbs of 
Apus. 
Paris. 

Academy of Sciences, November 2.—M. Ed. Perrier in 
the chair.—The President announced the death of Dr. 
C. J. Bouchard, member of the academy.—G. 
Bigourdan : The astronomical work of Fabri de Peiresc. 
An account of work do:.e between 1604 and 1636.— 
Paul Vuillemin ; The stamens in the Tropeolacez. The 
view put forward is the typical arrangement compris- 
ing three episepal stamens and six epipetal stamens. 
These do‘not form a cycle distinct from the corolla. The 
total number is reduced to eight in the normal flower, 
because the sixth epipetal stamen and the third episepal 
stamen form one.—J. Haag: The method of Otto.—P. 
Zeeman : Fizeau’s experiments for different colours of 
the spectrum. If c is the velocity of liquid in a 
vacuum, n the refractive index of the fluid in motion, 
and v the velocity of the fluid relatively to the observer, 
Fresnel’s formula for the resulting velocity is 
v/nt+(1—1/n?)v. Lorentz proposed to replace the co- 
efficient of displacement, 

(1—1/n?), by 1—1/n?—A/n.dn/dd, 

and the experiments described in the present paper 
were designed to compare these two coefficients. The 
arrangement due to Michelson and Morley (1889), 
slightly modified, was employed, and measurements 
were carried out with monochromatic light, in which 
X varied from 4500 to 6870 Angstrém units. The ex- 
perimental figures were in close accord with those 
calculated from the Lorentz formula, 

1—1/n?—A/n.dn/dnr. 
Full details are reserved for a later communication.— 
Marin Molliard: The experimental production of 
tubercles at the expense of the main stem in the potato. 
M. Fleury : The morphology of the massif of Porto-de- 
Moz (Portugal).—M. Bergonié: The electrical power 
absorbed by the electro-vibrator. The best conditions 
of use of this apparatus.—Louis Roule : The migrations 
of fishes of the family Mugilidez. 
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DIARY OF SOCIETIES. 


THURSDAY. Novemser rt. 

Rovat Soctety, at 4.30.—Effects of Function Activitv in Striated Muscle 
and the Submaxillary Gland: J. Barcroft and T. Kato.—Analyses of 
Agricultural Yield. Part II. The Sowing-date Experiment with Egyptian 
Cotton, 1913: W. L. Balls and F. S. Holton.— On Williamsoniella, a 
New Tvpe of Bennettitalean Flower: H. H. Thomas,—Studies on a 

viort Pathometry. Part I.: Sir Ronald Ross.—The Spread of the 

xcitatory Process in the Vertebrate Heart. Part I. The Toad’s Ven- 
tricle. Part II. The Tortoise Ventricle. Part III. The Dog’s Ventricle. 
Part IV. The Human Ventricle. Part V. The Bird's Heart : T. Lewis. 

MATHEMATICAL Society, at 5.30.—(1) The Second Theorem of Consist- 
ency for Summable Series ; (2) Weierstrass’s Non-differential Function : 
G. H. Hardy.—The Kinetic Theory of the Motion of Ions in Gases: 
F. B. Piddnek —Some Singularities of Surfaces and their Differential 
Geometry : H. W. Turnbull.—Periodic Solutions of the Problem of Three 
Bodies in Three Dimensions: J. W. Campbell.—Functions of Positive 
Type and Related Topics in General Analysis: C. R. Dines.—Surfaces 
Characterised by Certain Special Properties of their Directrix Con- 
gruences: C. H. Yeaton. 


FRIDAY, Novemser 12. 


Royat AsTRoNnomICAL Socirty, at 5.—(r) Inequalities in the Period of the 
Eclipsing Variable R.T. Persei; (2) Inequalities in the Period of the 
Eclipsing Variable Z Draconis: R. S. Dugan.—The Rotation of the 
Ezrth: H. Glauert.—Solar Eclipse of 1916 December 24: Rev. W. F. 
Rigge.—Observations of Comet 1915 a (Mel'ish) at Utrecht Observatorv : 
§ van der Bilt.—Occultation Results, 1914: M. E. J. Gheury and Nora 
=. Robertson —Conjunctions of Stars with Moon Recorded by Ptolemy: 
J. K. Fotheringham.—Mir rometrical Measures of 400 Double Stars: W 
S. Franks.—Note on Nebula and Clusters shown on Franklin-Adams 
Plates: H. Knox Shaw.—Comparicon of the Bordeaux. Washington, and 
Algiers Catalogues: R. J. Pocock.—(1) Measures of Small Stars in the 
Dumb-bell Nebula; (2) Positions of Faint comparison Stars near R 
Cygni: E. E. Barnard.—Sextant Observations of Comet 1015 a (Mellish): 
R. Craven.—Comparison of Hansen's Tables as Modified by Newcomb, 
and Delaunay’s new Tables with Observations made at Greenwich in 
1914: Royal Observatory, Greenwich.—Positions of Comet 1915 @ 
(Mellish): FE. H. Beattie. —Magni'ude Scales of the Astrographic Cata- 
logue, 8th Note: the Cape Magnitudes for —42°: H. H. Turner.—The 
Fixed Binaries: E. H. Beattie.—New Form of Mechanical Drive for 
Equatorials: Scriven Bolton.—I!lumination of the Field of a Photo- 
graphic Mbjective ; H. C. Lord.—On the Shape of the Earth ; suggested 
by Mr. H. Jeffreys’ Paper: ‘‘ Certain H: potheses as to the Struction of 
the Earth and the Moon”: A. R. Hinks.—Viscosity in Relation of the 
Farth’s Free Precession: Sir J. Larmor.—Provisiona! Orbit Elements of 
Comet 1915 @ (Mellish): C. J. Merfield.—Magnetic Disturbances, 1904- 
1013, as Recorded at the Royal Observatorv. Greenwich, and their 
Association with the Solar Rotation: E. W Maunder.—The Dynamics 
of a Stellar System. III. Oblate and other Distributions: A. S. 
Eddington.—The Efficiency of Sun-spots in Relation to Terrestrial 
Magnetic Disturbances: Rev. A. L. Cortie.—Convection Currents in 
High Regions of the Solar Atmosphere: F. Henroteau 
Puysicat. Society, at 5.—The Effect of Electric Oscillations on the Mag- 
netic Properties of Iron, Investigated by the Campograph: Prof. P. R. 
Coursey.—(1) A Hydraulic Analogy of a Wheatstone Bridge; (2) A 
Lecture Table Method of Obtaining Recalescence Curves ; (3) The Leeds 
and Northrup Recorder : R. S. Whipple. 


MONDAY, Novemeer 15. 
Rovat Grocrapuicat. Society, at 8.30.—Presidential Address: The 
Southern Frontiers of Austria: Douglas W. Freshfield. 
Mewicat Society, at 8.30.—Diseussion : Gunshot Wounds of the Head: 
Introduced by P. Sargent and Dr. G. Holmes. 


TUESDAY, NovemBer 16. 

InstTiTUTION oF Civit. ENGINEERS, at 5.30.—The Punjab Triple Canal 
System: Sir John Benton. 

Rovat ANTHROPOLOGICAL INSTITUTE, at 5.—The Welsh People: An 
Anthropological Analysis : Prof. H. J, Fleure and Dr. T. C. James. 

INSTITUTION OF PETKOLEUM TECHNOLOGISTS, at 8.—The Viscosity of Oil 
in Relation to its Rate of Flow through Pipes: Dr. R. T. Glazebrook, 
W. F. Higgins, and J. R. Pannell. 


NO. 2402, VOL. 96] 


Reproduced in‘ 





WEDNESDAY, NovemBer 17- 


Rovat MeTeoroLocicaL Society, at 7.30.—The Mounting and Illumina’ 
tion of Barometers and the Accuracy obtainable in the Keadings: J. § 
Dines.—On the Seasonal Variability of Rainfall over the British Isles? 
N. A. Comissopulos. ; : : 

Gerotocicat Society, at 5.30.—Geological Observations in the Northerg 
Half of the East African Protectorate: J. Parkinson. 

ENTOMOLOGICAL Society, at 8. ate i 

Rovat Microscopicat Socigty, at 8.—Foraminifera of the Shore Sands,” 
and Shallow Water Zone of the South Coast of Cornwall: E. Heron 
Allen and A. Earland. 


THURSDAY, Novemser 18. 


Rovat Society, at 4.30.—Probable Papers: The Theory of the Capillary ® 
Tube : Lord Rayleigh.—The Effect of the Form of the Transverse Section” 
on the Resistance to the Motion of an Elongated Body Parallel to its: 
Length through a Fluid whose Viscosity is not Negligible: Prof. C. H.” 
Lees.—(1) A Method of Estimating Distances at Sea in Fog or Thick 
Weather; (2) A Method of Avoiding Collision at Sea: Prof. J. Joly.—The 
Flow of Electricity through Dielectrics: S. W. Richardson.—The Kinetic 
Theory of Gaseous Viscosity and Thermal Conduction, and the Law of 
Distribution of Molecular Velocities in the Disturbed State: S. Chapman,” 

Rovat GEOGRAPHICAL Society, at 5.—Distribution of Nationalities of 
Hungary: B. C. Wallis. 

LinnEAN Society, at 5.—Hollow-shafted Feathers : W. M. Webb.—Photo- 
graphic Studies of Welsh Vegetation: Dr. E. J. Salisbury. : 
INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Inaugural Address by © 

the President, C. P. Sparks. 


FRIDAY, NovemMBeER 19. 


INSTITUTION OF MecHANICAL ENGINEERS, at 8.—The Chemical and 
Mechanical Relations of Iron, Molybdenum, and Carbon: Prof. J. 0. 7 
Arnold and Prof. A. A. Read. —The Cause and Effect of ‘“‘ Ghost Lines” 7 
in Large Steel Forgings: Prof. J. O. Arnold. : 
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